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Engineering News-Record is a consolidation of Engi- 
neering News and Engineering Record, effected in 1917. 

Engineering News was founded in 1874 by George H. 
Frost, as the Engineer and Surveyor, which title subse- 
quently became the Engineer, Architect and Surveyor, 
then Engineering News and American Railway Journal 
and finally, Engineering News, under the successive 
editorships of D. McN. Stauffer, Arthur M. Wellington 
and Charles Whiting Baker. 

Engineering Record was established in 1877 by Henry 
C. Meyer as the Plumber and Sanitary Engineer. The 
name was subsequently changed to the Sanitary Engi- 
neer, Engineering and Building Record and, finally, to 
Engineering Record. During his ownership of the 
paper, Mr. Meyer was directly responsible for the edi- 
torial policy. John M. Goodell became editor in 1902, 
and was succeeded by E. J. Mehren. 

The Contractor was consolidated with Engineering 
News-Record in 1918. 

The staff of Engineering News-Record consists of 

New York: E. J. Mehren, Editor; F. C. Wight, 
Managing Editor; M. N. Baker, F. E. Schmitt, R. K. 
Tomlin, Jr., C. S. Hill and J. W. Shaver. 

Chicago: W. W. DeBerard, E. E. R. Tratman. 

San Francisco: N. A. Bowers. 


Spirit of 
This Issue 


USINESS is like a ship. At times it is in much- 

traveled waters; at others in uncharted seas. Again 
it is favored by fair weather, and then assailed by 
mighty storms. In familiar waters and on fair days 
the sailor’s task is easy. A normal amount of watch- 
fulness is sufficient to bring the ship unharmed to port. 
If the weather is unpropitious, greater precautions are 
necessary, while if a hurricane comes in uncharted 
waters, every art and all the knowledge of the seaman 
are called into play. No opportunity is lost to determine 
the direction in which safety lies. 

The ship of business has recently been in uncharted 
seas, with a hurricane blowing. Not only the captains 
but all of the crew have been tensed with anxiety. 
Whither were they going in the hurried run for safety? 
What shoals lay in the course? What favorable signs 
were there of safe harbor or of abatement of weather? 
—These are the questions not merely of the navigating 
officers, but of the technical staff and the common sailors, 
many of whom hitherto have not concerned themselves 
with navigating problems. 

Such being the situation there has been a great and 
rapid growth of interest in the log and in the charts of 
business. To satisfy this interest, Engineering News- 
Record has been developing in recent years the records 
of the construction industry. These will be found, 
brought up to present date, in the early part of this 
issue and constitute the distinguishing feature of this 


the first number of the new year. Normally these statis- 
tics are found near the end of each issue, under the 
heading, “Business Side of Construction.” 

It is our belief that a comprehension by the three 
branches of the industry—engineering, contracting and 
manufacturing—of where the industry stands will help 
in determining sound policy. Each branch has its own 
special point of view. One reads caution into the fig- 
ures; another sees much of optimism. Put together the 
sentiment welds into that of the entire field. It is im- 
portant, therefore, that the several views be based on 
fact. Even then there is plenty of room for variation 
in interpretation and for going astray. It was in the 
hope that fact could be made to supplant guesswork 
that the various records, analysis and index numbers 
were established. Their hearty welcome by the field 
shows that they were sorely needed. 

That the construction industry may not want for 
charts, where charts are available, is the spirit in which 
the News-Record has undertaken these contributions. 


Much in 


Small Compass 

N LAYING out its program of business information 

for weekly publication Engineering News-Record has 
kept in mind that conciseness was desirable. In this 
the first issue, however, a certain amount of expansion 
was necessary. It is easy to fill page after page with 
figures; it is not easy to get at their essence and present 
it in a few words. Often the truth cannot be fully com- 
prehended unless the underlying data are at hand for 
use in verification. That is particularly true in scien- 
tific studies. But in business matters the summaries or 
conclusions generally suffice. 

Bearing this.in mind we have condensed everything 
to the utmost. The index numbers in a few figures show 
the whole state of the industry. The “Trend of Busi- 
ness” column packs a solid week’s reading into a few 
paragraphs. Representative bond issues only are listed, 
since these, selected from a large geographic range, ac- 
curately portray the market for public securities. The 
weekly price and wage reports are sufficient to indicate 
the trends and the “markets” in the chief building mate- 
rials, leaving to the first issue of the month the complete 
listing of prices and of wage rates. Other statistics and 
business facts are similarly treated. Thus a picture of 
the situation can quickly be secured—which is what the 
average reader wants. Specialized magazines and books 
on finance are available to supply the demands of those 
who want a knowledge of detail. 


W hat the 
Figures Show 


IS not the intention to detail here the indications of 
the figures presented elsewhere in this issue. They 
are so clear that they need but little interpretation. 
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It is worth noting, though, that of the figures which 
tell the story best, the index figures. The cost index 
dropped from 231 in January to 168 in December, while 
the activity for the year (the volume index) is shown to 
be 88 as against 91 for 1920. Moreover, the cost index 
was steadily downward. 

Probably the most surprising feature of these figures 
is that the volume of work placed under contract was 
within 3 points of what it was in 1920—a remarkable 
showing in view of the widespread and serious depres- 
sion. Compared with other industries construction had 
a good year. It was spotty, it is true. The activity in 
some lines made up for the inactivity in others. 

In the price quotation the most significant feature is 
the drop of steel to the 1913 level. Structural material 
at Pittsburgh is now quoted at $1.50, which is also the 
average for the year 1913. It is interesting to note that 
the other two major materials have not receded so far. 
Cement f.o.b. Chicago is now $1.97 as against $1.19 in 
1913. Lumber, Southern pine, New York base, is now 
$49, as against $28.50 in 1918. 

Labor, likewise, is still well above the 1913 level. For 
common labor the average for the country, computed by 
Engineering News-Record for 20 cities, is 45 cents, com- 
pared with 17, the common-labor wage in the steel in- 
dustry in 1913. 

In the drops for the year steel again leads, the present 
quotation as against those for December, 1920 being as 
follows: Steel, $1.50 as against $3 last year; cement, 
$1.97 as against $2.37; lumber, $49 as against $64; 
labor, 45 cents as against 60. 

The deflation in prices, then, is similar in the con- 
struction field to that in the business world at large. 
It is spotty. Declines have been greater in some direc- 
tions than in others. 

The tendency will doubtless be still downward, but at 
a slow rate. 


Big Projects 
Past and Prospective 


HE FIGURES quoted and referred to in the pre- 

ceding comment tell in cold fashion the story of the 
construction year. It is always satisfying, however, to 
visualize the big accomplishments singly. Unfortunately 
the instances of great accomplishment in 1921 are very 
few. 

Most notable is the virtual completion of the Miami 
Conservancy Work. The great job is not done, but the 
dams are up and in functioning condition. In the next 
place must come the turning of water through the first 
of the record-breaking wheels of the great Chippawa 
power development of the Ontario hydro-electric sys- 
tem. Last, the Delaware River bridge project at Phila- 
delphia was made a certainty by the completion of the 
preliminaries and the receiving of bids for the main 
piers. 

On’ one project—the Hudson River vehicular tunnel— 
a most lamentable delay must be recorded. The work on 
the under-water section might, but for petty obstruc- 
tion, be now well under way. Happily, right at the close 
of the year, the atmosphere cleared and an active con- 
tinuance of work seems assured. 

In work by classes, small housing, highways and mis- 
cellaneous public works call for passing mention. In 
these lay the greater part of the volume of construction 
in 1921. 
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As to the coming year, reverting first to groups of 
projects, it is probable that the three first mentioned 
will again be in the lead. The demand for small housing 
is still unsatisfied, the labor situation and the money 
market both promise to be somewhat easier, so that 
there is no discouragement of the demand in sight. As 
for roads and general public works the easing of the 
bond market gives promise of great activity. 

Of big projects immediately in sight there are none 
so far as assurance of immediate construction is con- 
cerned except the new Cleveland passenger terminal. 
But there are three in the project stage that are notable. 
They are all of the grand type, requiring broad vision 
to conceive and detailed engineering talent and large 
money expenditure to execute. Not one of the three 
will probably be actually started in 1922, but each one 
will occupy the thoughts of many engineers whose duty 
now is not so much to work out the physical details as 
to convince the legislative mind and the voter of the 
fundamental necessities. Any one of the three, once 
started, will. rank with the great engineering works of 
the century and as such the coming year may be note- 
worthy as the one when they were initiated. The de- 
velopment of the St. Lawrence for power and navigation, 
the control of the Colorado for irrigation, power and 
flood prevention and the unification of the port facilities 
of New York by railway, tunnel, bridge and warehouse 
construction, all lie ahead of us. Fewer engineers will 
be connected with them than with such commonplace 
necessities as curb setting or track layout, but they are 
concentrated and stupendous efforts toward diverting 
the powers of nature to the use of mankind and as such 
they will redound to the credit of engineers, 

One more prospect needs to be mentioned in closing— 
the possibility, if railroad prosperity increases, of re- 
sumption of active railroad work. Much is needed. The 
new Cleveland passenger terminal, previously mentioned, 
is a case in point. A return of the railroads to the 
construction market would be an important factor in in- 
creasing the activity of engineers, contractors and manu- 
facturers. 


W hat of 
the Future 


FTER a survey of the past—briefly referred to above 

and well covered in various sections of this issue— 

we come to the ever-fascinating question, “What of the 
Future?” 

It divides itself naturally into two heads: What of 
business generally? What the prospects of construc- 
tion? 

As always there are both favorable and unfavorable 
factors. 

By far the most favorable feature for general business 
is the return of confidence, a necessary basis for vigor- 
ous trade activity. Many factors have contributed to 
this much desired end—the excellent banking situation, 
the slower rate of price declines, the partial recoveries 
in many business lines and the improving international 
situation. The last is a factor that deserves heavy 
evaluation. The certainty of arms reduction, the Four- 
Power treaty regarding the Pacific, the expected settle- 
ment of the Irish difficulty, the general improvement 
(except in fiscal systems) in the central countries of 
Europe have had a powerful influence on the popular 
mind. 
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The banking situation, particularly, is good. Loans 
are in moderate amount only and the potentiality for 
credit expansion within sound limits is very great. 
Money for investment is in liberal volume, as the rise in 
pond prices strikingly shows. 

Of unfavorable factors there are many. Export de- 
mand has fallen off. Taxes are still high, though the 
new tax bill gives a greater measure of relief than is 
generally believed. The tariff is in an unsettled condi- 
tion, making for uncertainty at a time when there is 
great fear of an invasion of cheap European goods. 

Most potent of all the adverse factors is the plain fact 
that the public is not buying beyond necessities. Here 
again two situations are to be recognized—that of the 
farmers, and the state of mind of the city folk. The 
former have had a bad year. Farm-product prices have 
been lower than the cost of production. The farmer’s 
Luying power has been curtailed, and this, spread over 
a large area, has a serious effect on trade, for the farm 
population forms 45 per cent of the whole. 

As to the city population, allowance must be made for 
unemployment and for wage reductions. But other fac- 
tors are really more important. Prices are still believed 
to be high; the people have learned that they can get 
along without many things and are voluntarily accepting 
a lower standard of living; there is widespread resent- 
ment against profiteering, particularly by retailers and 
by labor, and a desire by withholding purchasing to 
punish those believed to be guilty. If anyone doubts the 
actuality of these buying deterrents, let him ask a 
dozen housewives and a dozen homeowners whether they 
are holding back purchases for home refurnishing and 
house renovation, repair and painting. 

With these factors existing and operating, what of the 
coming year? 

If one tried an accurate weighing and balancing, we 
are inclined to believe that he would look for a slow 
year. However, if the situation be appraised broadly, 
we believe that much weight must be given to relatively 
intangible, but, to us, potent factors—the upward trend 
of the last four months and the striking recovery of 
confidence. These potent factors combined with the en- 
couragement of business afforded by the financial situa- 
tion are likely to revive industrial expansion and cer- 
tainly will encourage new commercial enterprises. These 
alone promise a recuperating year, with gradually in- 
creasing business activity, but not a boom. There is 
likelihood that the public’s pressure for lower prices, 
for reduction of the spread between production cost and 
retail price, for the deflation of wages commensurate 
with deflation in prices will continue. Meanwhile buying 
is likely to pick up only slowly. Farm buying can hardly 
be expected until summer. With the public purchasing 
conservatively activity will depend upon operating and 
maintenance factors. Years of big business are made 
by expansion. Happily the basis is sound. Confidence 
has returned. 


Construction 
Outlook 


N THE construction field the outlook is rather more 

encouraging than for business as a whole. This is 
due to the excellence of the bond situation, favoring 
security sales by governmental authorities, and to the 
still_unsatisfied demard for housing—a demand forced 
by necessi'*y. 


Except for the curtailment that may come from re- 
fusal of citizens to stand further tax burdens there is 
no serious adverse factor in sight in public-works con- 
struction. 

In building work labor is still high, so are many 
materials. Nevertheless prices and wages even higher 
than at present failed to be a serious deterrent to house 
building in 1921. With the more favorable factors in 
the general business situation, with wage reductions 
such as were consequent upon the Landis award at Chi- 
cago and the mitigation of the execrable working agree- 
ments both in Chicago and in Eastern cities, which are 
bound to follow the awakening of public indignation 
against these abuses, the volume of building should ex- 
ceed that of last year. 

Still, there is no reason for wild optimism in the con- 
struction industry. On the other hand there is no rea- 
son for pessimism. Expectation of steady improvement 
seems to be warranted by present conditions and the 
reasonable prospect of effective action by the pvblic 
against building-labor and building-material abuses. 


Changing View 
on Labor Solution 


F IMPORTANCE in the future adjustment of in- 

dustrial relations is the present attitude toward the 
American Federation of Labor. The favor which it en- 
joyed before the war has largely disappeared. The 
former sympathy which seemed to be growing has been 
lost. The middle classes, who have had to submit to 
salary reductions and have suffered because of strikes, 
resent labor’s tactics in trying to maintain its war 
scales, 

The enthusiasm for the so-called “American plan,” the 
growth of “open shop” sentiment, the public approval 
at Chicago of the Citizens’ Committee for enforcing the 
Landis award, and the support at New York of the 
Lockwood Committee’s determination to put a stop, by 
legislative action if necessary, to labor abuses are all 
indications of this increasing lack of sympathy with the 
Federation’s methods. 

While before and during the war there was a feeling 
that satisfactory industrial relationships could be worked 
out by having the employers work sympathetically with 
the Federation, to the end that there would develop there 
a diplomatic leadership, the view now is that there is 
little hope of displacing the fighting group, and that 
employers had better look to developing a personal rela- 
tionship with their employees. The establishment of 
plant employee organizations, without affiliations with 
the Federation, has been growing apace, based upon the 
theory of former days that the employer is the natural 
leader of his men. 

Large labor bodies would lose their reason for being 
if the employers would take the leadership of their men 
and justify that leadership by frankness and fair deal- 
ing. In this direction a satisfactory industrial order 
could be worked out without having our country go 
through the throes that have afflicted England. By 
progress in this new direction, it is quite likely that the 
Federation may be brought to see the light, that intel- 
ligence may supersede force, and that the Federation 
may come at a later date to deserve public confidence. 
Just now the leadership is so selfish that the paramount 
right of the public is not recognized. 

Whatever the attitude of the public over a long period 
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of years may be, this much is certain, that the resort 
now to serious strikes to maintain the war labor scales 
has not the sympathy of the public. In fact, the public 
is determined that the wage level shall be lowered. That 
attitude might not have developed had the Federation 
preached efficiency and urged that each man render a 
service adequate to the war wage. The golden oppor- 
tunity was lost. Even now a change in front would save 
much, but such counsels fall on deaf ears. 


Railroad 
Revival 

YE of the most remarkable business features of the 

year was the financial progress of the railroads. 
Against a deficit in 1920 they will show a net operating 
income for last year of about $550,000,000. This is truly 
a heroic result in the face of declining revenues. For 
the first ten months of the year the gross revenue was 
$4,672,000,000 as against $5,082,000,000 in 1920. The 
showing was made, therefore, by reduction in operating 
expenses. These totaled $3,880,000,000 for the first ten 
months, against $4,808,000,000 for the same period of 
1920. The largest item in this expense reduction was in 
payroll, but there have been in addition heavy temporary 
savings through the deferring of maintenance. 

But even the net of $550,000,000 is only about half 
the net earnings intended by the Transportation Act. 
The act contemplated a return of 6 per cent; the net 
for 1921 is about 3 per cent. That was not sufficient, 
for the railroads as a whole, to cover interest on the 
bonded debt and other fixed charges. 

While, therefore, there is reason for congratulation 
upon the progress that has been made, the railroads are 
not yet “out of the woods.” Nor is it certain that their 
rate of progress will continue. With further business 
revival, traffic should increase. However, there is strong 
pressure for rate reductions. If these can be kept within 
safe limits—where they will be offset by wage reduc- 
tions and traffic increases—the progress will go un- 
halted. Too drastic rate reduction, however, would be 
unfortunate for the railways and unwise for the coun- 
try. A prosperous railway system will contribute much 
to general prosperity. 

The railroad companies themselves recognize the need 
for lower rate reductions and have coupled their most 
recent request for lower wages with a promise to pass 
the savings to the public in the form of rate decreases. 
Judging by the summer decision of the Railway Labor 
Board and the later rulings abolishing certain wasteful 
working agreements and changing over-time rules for 
the maintenance-of-way forces it is apparent that that 
body, too, appreciates the necessity of bringing railway 
wages into harmony with the general wage deflation. 

If these wage reductions can be made to accompany 
rate reductions and business at the same time increases 
last year’s favorable progress may be continued. 


Scandals in the 
Building Industry 
URING the whole of last year the country was 
treated to a succession of exposures of malpractice 
in the building industry. Materials men and labor 
unions had their rings whose ultimate result was to levy 
an undue toll on the public. In consequence there has 


been a great popular indignation against the whole 


building industry and not merely against those who 
were guilty of the collusive practices. Contractors as 
well as the materials men and the labor unions have 
come in for condemnation. Not only that, but the stage 
has been well set for the enactment of restrictive 
legislation. 

We had hoped that contractors would play a large part 
in bringing to book those who had been responsible for 
the scandals. In that we have been disappointed. No 
single group is more aware of what is going on than the 
contractors. Had they the courage they could, we be- 
lieve, so command public support as to prevent a repe- 
tition of the practices exposed. 

On account of the inaction exhibited by the contrac- 
tors, however, we are inclined to believe that they can- 
not be expected to take the leadership in fighting these 
practices. The public must turn to civic organizations, 
chambers of commerce or to emergency committees such 
as the Chicago organization of citizens for enforcing 
the Landis award. In New York, the Lockwood Com- 
mittee is apparently going to fulfill the same function, 
and, in fact, has threatened to appeal to the Legislature 
for restrictive measures to curb the bad practices of the 
unions. The engineers can help to activate the civic 
body. Nor do we despair entirely of the contractors. 
They have fallen down woefully, but many of them, once 
the opposition is aroused, can be counted upon as valu- 
able helpers to a citizens’ vigilance committee. 

Certain it is that the revelations in New York and 
Chicago point to the necessity in every community of 
investigating the building situation. We know from 
long experience that the building trades have carried 
things with a high hand and that building materials 
distributors get together with greater ease than almost 
any other class of commercial men. Scandals similar to 
those disclosed in New York and Chicago are awaiting 
disclosure in many of the large cities. For the stabili- 
zation of building, for the winning of public confidence 
and the warding off of legislation which may seriously 
cripple the industry, vigorous action is needed. Delay 
will only result in explosions that are destructive of 
public confidence. 

The local engineering societies and courageous con- 
tractors have a duty to start the wheels of inquiry into 
motion. 


Society Action 
and Inaction 
URING 1921 society activities absorbed far less of 
the engineer’s time and attention than in the two 
years just preceding. Then there was agitation in the 
American Society of Civil Engineers, the organization 
of the Federated American Engineering Societies and 
the close scrutiny of the aims, methods and membership 
of the American Association of Engineers. Now there 
is a settling down to work, a maturing after the organiz- 
ing and expansion -throes. 

In the American Society of Civil Engineers the new 
regime has been in power a year. That is not enough 
time to achieve notable results. There has been a con- 
sciousness among the members that there was striving 
at a certain measure of new activity, but the impress is 
not a strong one. This much, though, is certain: the 
membership wants a vigorous program of technical ac- 
tivities, and will loyally support sound leadership in 
that direction. This attitude is a great improvement 
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over the temper of the years of internal contention. 
The bickerings seem to have passed. The way is pre- 
pared for sound technical functioning if the leadership 
is forthcoming. 

In the activities of the Federated American Engineer- 
ing Societies likewise, there has been little to stir the 
blood; and this is said with full realization that the 
“Waste in Industry” report was produced. That was a 
worthy work, but either because of its character or 
because of failure in salesmanship it did not strongly 
grip the individual engineer. Possibly the subject was 
too old for enthusiasm. Keen technical interest in in- 
dustrial waste elimination wore off when the scientific 
management boom collapsed after its brief flurry of ten 
years ago. Such studies now are, to the engineering 
mind, part of the regular routine of industrial man- 
agement. 

In the minds of engineers generally there stands to 
the credit of the Federation, beside the waste report, 
only the continuation of the campaign for a Department 
of Public Works. That, however, was an inheritance 
and the Federation is not, and should not be, given full 
credit for it. None of the other activities of the Federa- 
tion has made any impression. 

The Federation is under immediate obligation to find 
itself and to accomplish results that will favorably im- 
press the entire profession. Failing to do this it will 
lose support—for directorates will act in accordance 
with the views of their members. The Federation faces 
a test year. It had the waste survey to buoy it up in 
1921. Unless it soon finds an activity or a group of 
activities far more gripping than the waste survey, we 
look for considerable disaffection, with inevitable change 
of scope or of organization. 

Quite in contrast with the quiet functioning of the 
organizations mentioned has been the vigorous activity 
of the American Association of Engineers. With a pro- 
gram that lent itself well to publicity, because of its 
incidence upon public affairs, it has impressed itself on 
its membership as resourceful, vigorous and effective. 


It has been constantly alert. Headquarters have stimu- 


lated the local chapters and clubs; the latter, in turn, 
have pressed large problems upon the parent organiza- 
tion. All in all the impression made is that of an organi- 
zation pulsing with life, alert to its opportunities, 
pushing onward with vigor. 

Possibly the most significant fact in the year’s rec- 
ord is that, despite the increase in dues the slump in 
membership has not been large. On Dec. 1, 1921, the 
membership was 22,299 (of which 3,000 were students). 
This represents a loss of only 1,700 in the year, truly a 
remarkable showing and one, that is contrary to the 
predictions freely made when the dues were advanced. 
Apparently the younger members of the profession have 
felt it well worth while to carry on the association’s ac- 
tivities. 

Should the A. A. E. continue its vigorous functioning 
it will furnish a desirable spur to the other two or- 
ganizations. Along their special lines there is oppor- 
tunity for work fully as vigorous, though in the case of 
the American Society of Civil Engineers not as spec- 
tacular. Technical work has not as strong an appeal as 
the rendering of personal or public services. Never- 
theless, both the Am. Soc. C. E., and the Federation 
have much to learn from the vigorous activity of the 
A. A. E. 


A.G.C. Makes 
Excellent Progress 


N ANOTHER field of communal work vitally affecting 

construction—that of organized contracting—there 
has been signal progress. The Associated General Con- 
tractors, a war-born organization, has more than justi- 
fied the enthusiasm with which at the beginning of last 
year we welcomed its growing power. 

It increased its membership last year by 50 per cent, 
but more than that it has displayed a remarkable ability 
to sense how it can serve contracting and an equal 
capability in execution. There has been scarcely an 
activity in which contracting has been affected in which 
the A. G. C. has not borne a worthy part. In some 
movements, like the Unemployment Conference, it has 
been a valuable and prominent worker; in others, like 
the fall letting of highway contracts and the proposed 
standardization of contract documents, it has taken the 
laboring oar and has been largely responsible for get- 
ting the activity under way. It has worked with the 
railway executives on railway rates; it has called unfair 
trade practices to the attention of the manufacturers in 
question; it has been vigilant on legislation affecting 
construction; it has started to accumulate and dissemi- 
nate figures that will help the individual contractor con- 
duct his work with a better understanding of business 
and financial conditions. 

Like the A. A. E. it has proceeded on the policy that 
strength in its subsidiary organizations is an important 
factor in the strength of the central body; therefore, the 
relations between headquarters and local associations 
has been a close one. Where locals were lacking they 
were organized; weak locals were strengthened by advice 
and encouragement. As a result, the whole organization 
is pulsating and vigorous, and the central body has been 
able to carry into effect, through the locals, the ideas to 
which the entire group is committed. 

This is a welcome situation and promises well for the 
future improvement of the standards of contracting. 
That the room for improvement was large, and is still 
large, is freely admitted. It is fortunate that the as- 
sociation is in the hands of strong leaders. The objects 
to be accomplished are beyond the ability of any but a 
vigorous management. That the association has, and 
continued success, therefore, seems assured. 

































































Controversy Over 


Practice by Corporations 
HE OUTSTANDING professional question before 
engineers during the year was the controversy over 
permitting corporations and mixed partnerships to prac- 
tice engineering. While little has been said about the 
matter for some months, the controversy is not settled. 
Both the American Society of Civil Engineers and the 
Federated American Engineering Societies have com- 
mittees considering the subject. Both of them are to 
report this month, and it is not impossible that the con- 
troversy may then break out anew. 
When the public discussion of the matter ceased 
neither side had fully convinced the other. If anything, 
the drift was in the corporation ranks and toward the 
views of those who contended that the practice of en- 
gineering should be restricted to individual registered 
engineers and to partnerships and corporations com- 
posed wholly of engineers. The fundamental arguments 
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certainly favor those who take the strict professional 
viewpoint. Moreover, theirs is by all odds the safest 
course. Those who defend the opposite point of view 
fall back on the claim that in practice no serious harm 
has been done the engineering profession by the mixture 
of professional practice with business. This claim, of 
course, is most vigorously disputed and both sides make 
strong cases, one for the lapse in professional attitude 
on the part of corporations and the other for lapses of 
individuals. When the case is considered in the light of 
experience, it is apparent that the character of in- 
dividuals is the determining factor in their conduct and, 
therefore, the argument gets nowhere when each side 
is intent upon exposing the moral delinquencies in the 
opponent’s camp. 

The controversy has, we believe, been of value in 
bringing to the fore the question whether engineers are 
really concerned in creating a professional status for 
their calling. It has encouraged an inquiry into funda- 
mentals, which is always valuable. It has emphasized 
the need for greater communal concern regarding the 
conduct of individual practitioners, and has brought a 
realization that it is within the power of engineering 
organizations to determine what their standing before 
the public shall be. As a result of the controversy it is 
now keenly appreciated that engineers have been very 
indifferent to the conduct of their fellows whether prac- 
ticing as individuals, partnerships, or corporations. If 
a strengthening of the sense of the moral responsibility 
of engineering societies to the public has been brought 
about, this alone will have made the controversy over 
the registration of corporations a decided contribution 
toward professional advancement. 


W ater-Power 
Development Lagging 


ESPITE hopes entertained a year ago water-power 
development continues to lag behind its possibili- 
ties. High costs of construction (two to four times as 
great as for steam-developed electricity) continue to be 
almost prohibitive except where coal is not in compe- 
tition. It would take many years of operating savings 
to offset the additional tax that excessive first costs 
would impress. The tabulation on another page shows 
that some sizable projects have been undertaken, but 
that practically all are in the West where water-power 
is practically the only power possible and where its 
horsepower cost is relatively low. In the East the new 
plants are mostly enlargements of existing systems, 
where the demand requires immediate increased capacity. 
Although eighteen months have elapsed since the sign- 
ing of the federal water-power act, the developments 
under that act are disappointingly small. As noted in 
the Federal Water Power Commission’s report, sixteen 
or more million horsepower are represented in the pre- 
liminary applications. Only about 500,000 hp., however, 
are represented in actual construction and by far the 
greater part of that is at Niagara Falls which would 
have gone ahead anyhow. Here again the main deter- 
rent is no doubt the high cost of construction coupled 
with the high rate of money in the early part of the 
year. The latter condition is somewhat ameliorated but 
the former still seriously affects hydro-electric con- 
struction, especially that which must operate under such 
rigid government supervision as will the federal-grant 
plants./ 
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This latter restriction is being made much of by the 
public-utility interests. They claim that the commis. 
sion’s regulations as to depreciation reserves practically 
prohibit development under the law. The question is 
confused but seems to be more a matter of possibilities 
than actualities, for by far the larger part of the pro- 
posed developments must submit to regulations of state 
boards rather than the federal commission. The powers 
of the federal commission, however, in this respect are 
vague and need court interpretation or amendment. 
Some other features, too, need clarification, among which 
is the definition of “navigable water,” so that the line 
between state and federal power control will be clearly 
defined. At the same time the commission needs to be 
given a more definite status than is afforded by part-time 
work of three members of the Cabinet. It has a most 
important function in the government and should be 
equipped with a permanent and independent personnel so 
that its policies and acts may be fairly consistent. 


Flood Protection 
a Pressing Problem 

ITH multiplied argument the past year has rein- 

forced the belief of those who have predicted great 
responsibilities for the civil engineer in flood protec- 
tion. The past three months witnessed the virtual 
completion—for purposes of practical protection against 
great disasters at any rate—of the huge regional pro- 
tection project worked out for the Miami Valley, in 
southwestern Ohio. The retarding-basin dams of the 
system are completed, and only finishing operations and 
some additional channel improvement remain. More 
modest in its proportions, but yet noteworthy in flood 
history, is the Mill Creek improvement in Erie which 
has recently been finished. Thus two potential sources 
of destruction have been put under control, out of the 
scores and hundreds which the country contains. Of 
these others, however, three streams, a thousand miles 
apart, sent down devasting floods over Pueblo, San 
Antonio and Phenix. Two of these communities at 
least were well enough aware of their danger that they 
had previously contemplated the construction of protec- 
tive works; in fact, urgent warning of coming flood 
damage had been given by engineers within a year or 
two. Here, then, we face an impressive demonstration 
of the urgency of the flood problem for every valley city. 
All three communities have moved promptly to develop 
plans and start construction on flood protection, and it 
may be expected that these works will get under way 
within the coming year. With these new object lessons 
before them, citizen as well as engineer will attain to a 
higher appreciation of flood-protection. 


The Municipal 


Financing Problem 

HE record-breaking billion-dollar municipal bond 

sales in the United States during 1921, reported 
with other pertinent data elsewhere in this issue, raise 
questions that are not discussed in that article. Chief 
among these is the effect of such huge issues upon 
municipal tax and debt limits. This must be considered 
in the light of the construction that was deferred by the 
war and must be carried out now at increased cost. 
The high interest rates on mounting debts and the high 
operating costs in the whole municipal field must press 
hard upon the rigid limits on taxation and debt under 
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which most cities work. Reduced to 1913 buying power 
terms, the bond sales of 1921 were the equivalent of a 
half-billion instead of a billion dollars. The same fac- 
tor must be borne in mind in considering that the actual 
sales for the five years 1916-20 totaled 1,337 millions 
compared with the 1913 sales of 403 millions, and that 
2015 million dollars would have been required for the 
five years on the 1913 price base to keep pace with the 
sales of that year. This gives a shortage of 678 millions 
for the five years, with no allowance for growth in popu- 
lation and other conditions demanding increased bond 
issues. 

It is easy to say that the taxpayers of the country 
cannot stand the combined strain of catching up and of 
meeting higher construction and capital charges. Before 
reaching any such conclusion one should consider such 
things as what the real increases are in per capita debt 
compared with per capita wealth; what portion of the 
bonds go for revenue producing services and how ex- 
tensively both bond issues and taxes are being affected 
by mere shifts from private to public agencies of the 
numerous services incident to city life. Many other 
data, not now available—particularly not in comparable 
form—are needed before sound conclusions as to tax 
and bond burdens can be drawn. But the data are not 
likely to be forthcoming soon. Meanwhile municipal 
financing problems press for solution. 

For the immediate future the chief hope lies in the 
more careful framing of municipal budgets. If this is 
to be of the greatest possible helpfulness, our cities and 
towns must go beyond a yearly budget—although such 
a budget properly framed would be an innovation and 
great advance for many cities. Far-reaching municipal 
programs, carefully framed by engineers, financiers and 
representatives of all the people and their needs, must 
become the rule instead of the exception. These pro- 
grams should forecast their effect upon the net debt 
of the city and upon the tax rate. Such programs 
would cover three and ultimately five to ten years. 
They would consider expenditures in the light of rela- 
tive needs and values and should schedule them for 
immediate, early and future incurrence, according to 
relative importance and the state of the public purse. 
The value of this is not evident to the average city 
councilman but needs no explanation to the engineer. 
There is work here for not only municipal engineers 
but for all public-spirited members of the profession. 


The Trend of 

Highway Thought 

NY APPRAISAL of accomplishment in the highway 

field during the past year would fall far short of 

being a true picture if it were limited to an inventory 
of physical progress—the mileage of roads constructed 
and maintained, the volume of materials used and the 
sums actually spent or made available. A few years ago 
such an analysis would have been satisfying. Today 
other factors—the new thinking along research and 
economic lines—must have a place in any retrospect or 
prospect of highway activities. 

The state highway engineer, especially, is revising his 
conception of his duties and from the problems of design 
and construction, important as they are, is turning to 
studies of traffic and to its influence on future highway 
development. This is particularly noticeable in the 
Eastern States, where the remarkable increase in the 


volume and tonnage of commercial vehicle traffic has 
placed upon the state highway departments responsi- 
bilities unknown a decade ago. The research develop: 
ments, too, lie to an important extent in the domain of 
traffic economics, as distinguished from structural 
design—though obviously all highway research is 
activated by an economic motive. 

State highway officials are now keenly aware of the 
paucity of information upon which to formulate econom- 
ically sound road policies. The realization of the press- 
ing need for comprehensive data on the amount and 
character of traffic and its influence on the road surface 
is reflected in the research activities of the U. S. Bureau 
of Public Roads and of some of the states, notably IIli- 
nois, in the stimulating and co-ordinating work of the 
highway research division of the National Research 
Council and in the unusually complete traffic census 
which has been made in Connecticut. 

In its relation to highway transport problems, the 
term “research” must not be misunderstood. It is not 
confined within narrow laboratory limits. Its scope 
includes economics, including traffic studies and cost of 
transport; operation, including control of traffic, the 
planning of systems of transport and maintenance; de- 


sign of roads, including subsoil studies, base courses and. 


surface; design of vehicle, involving effect of loads, 
economy of operation and maintenance; and construc- 
tion, comprising materials, plant design and control, 
and construction methods. 

Involving the traffic-economics concept, also, is the 
active thought which highway engineers are giving to 
motor-vehicle legislation, with particular regard to 
limitations of weight, size and speed of motor trucks, 
and the establishment of a scale of license fees which 
will insure a road maintenance fund adequate for the 
upkeep of the system. The utter lack of uniformity in 
motor-vehicle laws in the 48 states was shown by a 
detailed survey, the results of which were published in 
this journal Sept. 1. Except in a few instances, license 
fees for motor trucks bear little relation to the destruc- 
tive influence of these vehicles on the highway system. 
This field of motor-vehicle legislation offers profitable 
opportunity for study on the part of highway engineers, 
and one that they are not neglecting. 

Highway transport economics, too, has occupied a 
prominent place in the programs of engineering 
societies. A number of traffic conferences, notably those 
at New Haven, Baltimore, and Ann Arbor, have been 
held. The American Society of Civil Engineers, at its 
forthcoming annual meeting, will make this a prom- 
inent feature. It was an outstanding topic at the recent 
annual meeting in Omaha of the American Association 
of State Highway Officials. 

The past year, therefore, marks a real advance in 
highway thought. The highway engineer now realizes 
that he is not merely a technical specialist concerned 
solely with the design and maintenance of a roadway 
structure, but that he is in the business of furnishing 
transportation to the public at minimum cost. His job 
then involves not merely the provision and maintenance 
of the minimum possible convenience for traffic but the 
devising of a system that will be inviting, convenient 
and that, at minimum expense, will year by year expand 
to serve the traffic needs of the community. The engi- 
neer must take a broad view if he is to do his job 
satisfactorily. He must visualize the future. He must 
see the place of the road in the whole economic picture. 
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Statistics of Construction Cost and Volume 


Engineering News-Record Constructicn Cost Index—Engineering News-Record Construction Volume Index— 
Spring Material Prices, 1913-2\—Labor Rates for 1921—Contracts Let 1920 and 1921 





Spring Prices of Construction 
Materials Since 1913 


NGINEERING NEWS-RECORD’S comparison of 

spring prices of construction materials has been 
published once a year since 1919 (Jan. 16, 1919; Feb. 
12, 1920; Mar. 3, 1921). The accompanying larger 
tabulation gives prices of the principal materials in 
the New York market, for cement in Chicago, and on 
structural steel at the Pittsburgh mill as well as in New 
York warehouses. In January, 1919, we suggested that 
a reasonable price schedule might be the average spring 
prices from 1913 to 1918—that is, from the first pre-war 
year to the current date. We have since repeated the 
suggestion, and it is interesting to note—from the 
smaller tabulation—how price levels have been ever 
more nearly approaching this schedule. 

At the beginning of 1919 the price average of the 
.twelve materials in the smaller table was 69 per cent 
above the general average of spring prices of 1913 to 
1918, inclusive; at the beginning of 1921, the average 
had fallen to 31 per cent; at present the average stands 
at only 2 per cent above the general average of spring 
prices for the nine years of 1913 to 1921. 





ENGINEERING NEWS-RECORD COMPARISON OF SPRING CONSTRUCTION MATERIAL PRICES SINCE 





The smaller table showing the price situation at the 
beginning of the several years does not include cement. 
lumber or brick. Cement (f.o.b. Chicago, without bags) 








PRICE SITUATIONS IN SPRING, 1919 AND 1921 . 


(+ indicates increase; — indicates decrease) 
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Crushed stone, New York... .. + 61 
Sand, New York....... + 42 
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Cast iron pipe, New York...... + 45 
Structural shapes, New York + 14 
Tank plates, New York... . + 17 
Linseed oil, New York. ... — 3% 
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is only 19 per cent above the general average of spring 
prices of crment; Southern pine is 20 per cent above in 
the New York market; brick, dock, is 38 per cent above. 





All Prices New York Except Otherwise Stated 
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TREND OF MATERIALS PRICES 
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Construction Cost Index Number— 


Derivation and Values 


'NGINEERING NEWS-RECORD’S Construction 

Cost Index Number is a national index of gen- 
eral construction cost in the United States. For that 
reason in its computation only the great basic materials 
and common labor are considered. Steel, cement and 
lumber are the fundamental 
materials of the construction 
industry, and the rate paid 
common labor eventually de- 
termines the cost of labor. 
The importance of the cost of 
brick, sand, gravel, crushed 
stone, and the rest, is not 
minimized; but these ma- 
terials are usually produced 
locally and their prices are 
subject to fluctuating local 
conditions. 

The E. N.-R. Construction 
Cost Index Number is not 
referred to Boston or Seattle, 
to Minneapolis or El Paso 
but to the 3,507,640 sq.mi. of the United States. 
Change in towing rates on the Hudson River will 
affect the price of brick or crushed stone, alongside dock, 
New York, without making any change whatever in the 


and 


morthly from 1913 to Janua 
Yearly averages /9/4-/92] 


Statistics of Construction 





3 x 12-in. to 12 x 12-in. Southern pine to contractors in 
New York, and the average price of common labor in the 
eighteen to twenty cities listed in Engineering News- 
Record in the first issue of each month. The prices are 
those obtaining in the last week of each month and pub- 
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COST INDEX NUMBER BY MONTHS, AND YEARLY AVERAGES 


lished in the first issue of each month. The quantities 
of these materials and the number of man-hours used 
in computing the Index Number were selected so that 


the total cost (quantities multiplied by prices, and added 


ENGINEERING NEWS-RECORD CONSTRUCTION COST INDEX NUMBER—1914 TO 1921 








1914 1915 1916 

RG Pm aS 89.22 87.12 130.46 
February . 99.22 87 .36 134.46 
March. . 99.22 87 .66 142.96 
April 99.22 90.16 147.31 
May.. 99.12 90.16 148 .86 
June. . 97 .62 88 .96 146.51 
july... 98.12 90.51 -145.76 
August. . 99 .36 91.76 146.56 
September 100.36 93.01 149.56 
puis geek 99.76 96.16 152.91 
November............ 97 .26 101.06 155.66 
Seebeck 97.51 107 .06 167.15 

Averages........... 98 .00 92.58 147.35 


nationwide cost of construction. On the other hand, a 
price movement in either steel, cement or lumber wields 
an influence that is almost invariably continental in 
scope. 

~ The E.N.-R. Construction Cost Index Number is based 
on the prices of steel, cement, lumber and common labor 
in 1913. Furthermore, these materials and common 
labor are weighted according to their relative impor- 
tance as adjudged by Engineering News-Record. These 
weightings are: Steel, 37.50 per cent; cement, 7.14 per 
cent; lumber, 17.10 per cent; labor, 38 per cent. The 
weightings were determined by studying the annual 
production of the three prime materials and the number 
of common laborers (exclusive of farm labor) in the 
United States. The markets considered are structural 
steel in Pittsburgh, cement without bags f.o.b. Chicago; 

















1917 "1918 1919 1920 1921 
167.75 184.51 198.05 206.55 230.87 
167.75 184.51 201.50 225.10 230.67 
175 .66 184.51 198.05 240.85 224.27 
183 .41 186.01 191.25 265 . 20 213.07 
187.61 186.01 191.25 268 .90 210.82 
199 . 26 186.31 191.85 273.80 209 .82 
204.01 188.65 193 .65 265 .65 203 .82 
198.41 193.85 196 .65 252.00 193 .07 
190.31 193.85 202.85 255.20 188 . 27 
167.11 193.85 202.25 255 . 20 182.57 
166.51 193.55 206.85 255 .32 166.32 
167.11 194.75 206 .85 251.62 167 .82 
181.24 189.20 199 . 26 251.28 201.78 


JANUARY, 1921, AND JANUARY,1922, 


— Bricklayer — — Carpenters -— 

— January — —— January — 

Cities 1921 1922 1921 1922 
DS ceive cece els heath $1.12 $0.90 $0.80 $0.70 
I ocak: tak. a aks “OOF 1.25 .80 .80 
Birmingham (May, 1921)...... 1.00 1.00 .875 .75 
NBS kets i's > otes : . 1@1.25 .90 1.00 .75 
0 ES SP a ae ; 1.25 1.125 .90 . 87} 
CONE Ss Saas PER be cc : 1.25 1.10 1.25 1.00 
RN a diag nk a acs osama 1.04 .90 1.04 
SS Gal a alan s 25 Shs VA i 1.00 1.00 1.00 
eS ee apes ee 1.25 1.375 1.16 1.00 
NESE RITRE SR RIO 1.25 1. 85@1. .80 
ee ee ae 1.075 1.00 1.00 
ey OSS er eee eee 1.25 1.25 .87} 1.00 
MINOR OMIN, 5c nig 5 5,455 .< coches ce 1.00 1,00 80 
ME gnc Lutnks dik caw .80 80 .75 -60 
De EK 5 3s vo acs ee 1.00 .00 1.00 88 
OE ER as a 1.25 .25 1.125 1.125 
PRR, c's 3 > sad u Wao oars 1.50 1.125 1.25 1.00 
i SI ee Os cas Gn acc chips ate 1.25 1.25 1.25 1.25 
San Francisco................ 1.25 1.16 1.125 1.03 
Seattle... eps des ee 1.00 1.00 -80 
Philadelphia (Dec., 1921)...... 1.00 1.00 90 -90 
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together) for 1913 would be $100 for a “unit of con- 
struction.” 

For example, if the quantities are 2,500 lb. of struc- 
tural steel, six barrels of cement, 600 ft.b.m. of lumber, 
and 200 man-hours, and the prices are $1 per 100 lb. for 
shapes, $1.19 per net bbl. of cement, $28.50 per 1,000 
ft.b.m. of lumber, and 17 cents per hour for commen 
labor, the total computation will be $99.74; 100 is the 
base E. N.-R. Construction Cost Index Number. 

The accompanying tabulation gives the Engineering 
News-Record Construction Cost Index Number for every 
month from 1913 to January, 1922, while the chart 
gives both the monthly and yearly numbers. 


Construction Volume Index Number 
Since 1913 


HE E. N.-R. Volume Index Number, placing present 

value of contracts let on a 1913 purchasing basis, 
was announced in the issue of Oct. 20, 1921, p. 670. Its 
purpose is to show actual amount of construction in 
pre-war terms rather than the current money value of 
contracts let. For example: Engineering contracts 
let in 1921 aggregated $1,231,370,965, against $690,539,- 
644 in 1918. This comparison is spectacular, optimistic, 
but misleading, because the 1913 dollar was worth 100 
cents whereas the average 1921 dollar by comparison 
bought only 494 cents worth of construction. 

The Volume Index Number is based on 1913—despite 
the fact that this was a subnormal construction year 
by 15 to 25 per cent—for two reasons: 1913 is the last 
pre-war year, and most index numbers (including the 
E. N.-R. Construction Cost Index Number) are based 
on 1918 prices. As a matter of fact, 1913 is normal 
neither as regards the volume of construction nor the 
monthly distribution as shown by contracts awarded. 
To correct the latter condition current monthly volumes 
are compared with the average monthly value of con- 
tracts let in 1913. In other words, as an example, the 
value of contracts in July, 1913, which was $106,011,049, 
is not compared with the value of contracts let in July, 
1921, which was $84,791,980, but with the average 
monthly value in 1918, which was $57,545,000. 

Letting C represent the value of contracts let in 1913 
(or any fraction of 1918), C, the value for 1921 (or 
the same fraction of 1921), J the FE. N.-R. Construction 
Cost Index Number for all or the considered part of 
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1913, and J, the Cost Index Number for all or the same 
part of 1921, the formula for computing the Volume 
Index Number is: 


C 
ii Ae 
Vol. Index No. = C “LC 


7 

But J and C are constants—100 and $57,545,000 (for 
and month of 1913) or 100 and $690,540,000 for the 
whole of 1913; therefore, 


? = C, 
Monthly Vol. Index No. = 575,450/, 
C, 
Yearly Vol. Index No. = 6,905,400/, 


Thus computed, the Volume Numbers for the months 
of 1921 and for the entire year were as shown below: 
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CONSTRUCTION VOLUME INDEX NUMBER, 
1913 TO 1921 


1913 (entire year) a 100 
1921 (entire year) ............. 88 
Callen 91 
1921 
a a a 41 
iid Sadie iccak acces eoulllitastessibiianiiaintabae 43 
March . sacar tn aiabaSes a cules cccsed esas ilcasaasaaisaaw oan won aa 
April 86 
i a a clare 90 
TE sipalediee tad 117 
CT nen cc a 90 
ae 94 
RINE 1. successes niicatemiemaiadiiianaiaaesaactes 114 
NII) iS is hist iA ache iaeliilbansceltbi 109 
I 56. di tcnipliba an pelibiccciadameapmsbilalstaleacodlodon 101 
5s askin 118 


Trend of Labor in the United States 


ABOR rates, the cost of living and the prices of con- 
struction materials all reached their peaks in 1920, 
and have since been declining. The labor peak, as shown 
by Engineering News-Record’s monthly averages of 
common-labor rates in the twenty cities, was in Septem- 
ber, when the average rate was 62} cents per hour. The 
Bureau of Labor Statistics gives the cost-of-living peak 
as occurring in June, at 117 per cent above 1913. Con- 
struction cost also reached the peak in June, when the 





RATES FOR BUILDING TRADES LABORERS IN TWENTY-ONE CITIES. 


— Hoisting Engineers— —— Hod-Carriers —— — Pile-Drivers -~ 





—— January ——— January ————. — January —— 
1921 1922 1921 1922 1921 1922 
$1.00 $1.00 $0.35 ° $0.30 PETRA Da RE 
:874 87} | .46@. 50 54 $0.74 $0.74 
.90@ 100 :90 70@ |80 :60 .80@ .90 :90 
1.00 87} 70 724 1,00 ‘774 
1.10 Pa a nr dy peeing ee, 
1.00 1.04 573 .60 .80 91 
1 lot 188 100 75 Bt 7 5 on ue 1:00 
. e ‘ © am. SUB eee ‘ 
1.10 80@ . 90 -70 °60 i, i0 1.00 
1.00 1.00 90 .80 1.00 1.07 
874 1.00 1.00 1.124 :87} .87 
1.00 7) ‘75 ee ee, 
60 :50 .40 .30@ . 35 55 :50 
1.00 ‘90 "65 40 1.00 .80 
1.25 1.25 :87} .87} 1.125 1.00 
1.125 1.00 1.00 :80 1.00 SC ka 
1.25 1.37} "85 187 1,00 i125 
1-124 1.03 1.00 192 1.125 1.03 
.873@ 1. :90 ‘87 °70 1.00 1.00 
90 .90 .75@.90  .75@.90 1,00 1.00 


—————— Common Labor 





Structural [ron Workers > —_- 
———— Union —-——. Non-Union ——— 
— Ja — ——January ———— 
1921 1922 1921 1922 1921 1922 
$1.00 $1.00 $0.35 $0.35 $0.25 $0.20 
1.00 Came Maden datas -30@ . 35 30 
1.00 aes eo ae .20@ . 25 .15@.25 
1.05@1.25 .90 .65@ .70 .40 4 i 
1.00 wil .60 meee itelwe 
1.25 1.05 1.00 .72 -60@ .65 .35@ .40 
1.00 1.04 Pah .57 a : 
1.25 1.00 -50@ i. ate G60 .35@. 45 
1. 134 Sra ‘ ste 0) soa 38 .37%4@.50 .35@.40 
1.2 @ ‘ PS 8 RC ses ee 
1. ‘oo 5646. 624 2 OS k ee eee 
1100" .80 -60 .50 50 50 
50 REE tie aa ens -35@ .40 .25@ .30 
1.00 1.00 aes 50 .30 
1.125 1.125 .75@ .80 BR Bee TB oa 
1.25 1.00 Se  Ghitek st) oe. eyamen? ot wie as 
1.25 1.25 .52@ .60 AN 8S ee a ee aes 
1.125 1.16 81 75 .50@ .5 45@ .55 
1.00 .80@.90 =. 62 7 50@ .60 50 .50 
-90 90 : Pe i cee ou esas 
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E. N.-R. Cost Index Number was 273.80. The large 
chart shows the costs of common labor and of living. 
The average rates received in the skilled building 
trades in twenty-one important American cities during 
January, 1921, are here shown as compared with the 
current wage schedules. Of the six classes of skilled 
labor considered, structural iron-workers appear to have 
received the heaviest wage reductions. Throughout the 
twenty points in the United States and the one in 
Canada, during the first week of January, 1921, the 
highest rate paid structural iron-workers was $1.25 in 
Boston, Chicago, Dallas, Detroit, Pittsburgh and St. 
Louis; lower rates in the other cities brought the aver- 
age down to $1.06 per hr. The average rate now being 
paid is 96c. per hr. or a reduction of 9.4 per cent. 
Carpenters, at the beginning of 1921, were paid an 
average rate of 99c., which has been reduced to the 
current average of 90c. per hr. or a reduction of 9 per 
cent. The highest rate paid carpenters during the first 
week of January, 1921, was $1.25 in Chicago, Pittsburgh 
and St. Louis; the lowest being 75c. in Montreal, and 
80c. in Baltimore and Atlanta. The highest prevailing 
rate for carpenters at present is $1.123 in New York; 
the lowest 60c. in Montreal and 70c. in Atlanta. St. 
Louis rates for carpenters are at present a little higher 
than they were a year ago. 
Bricklayers were receiving in the first week of Janu- 


1915 
MOVEMENT OF COMMON LABOR AND LIVING COSTS 


1913 1914 


ary, 1921, an average wage of $1.16, which was reduced 
6.8 per cent, making the present average rate $1.08 
per hr. The highest rate paid in January, 1921, was 
$1.50 in Pittsburgh; the lowest 80c. in Montreal and $1 
per hr. in Baltimore, Cleveland and New Orleans. The 
highest current rate is $1.874 in Denver; the lowest 
80c. in Montreal and 90c. in Boston and Atlanta. 





Cd 
“Movernertt of cast of living as per cert 
increase over 1913 
1917 








NEWS-RECORD Vol. 88, No. 1 


Statistics of Construction 





Hod-carriers are next in order of reduction with an 
8.3 per cent cut in the average rate. The average in the 
first week of January, 1921, was 72c.; the current aver- 
age 66c. per hr. The highest rate then paid was $1 in 
San Francisco, Pittsburgh and Los Angeles; the lowest 
35c. in Atlanta. The highest current rate is $1.123 in 
Los Angeles and the lowest 30c. per hr. in Atlanta, 
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------—fctual average rate per hour 
paid commor labor in the 
United States 


is1S i920 1921 


Hoisting Engineers were cut from an average of $1.01 
to 96c.—a reduction of 4.9 per cent. The highest rate 
for the first week of January, 1921, was $1.25 in New 
York and St. Louis, the lowest 60c. in Montreal and 87}c. 
per hr. in Seattle, Los Angeles and Baltimore. The 
highest prevailing rate is $1.373 in St. Louis; the low- 





COMPARISON OF CONTRACTS LET 


1920 

Classification January February March April May June July ii oats : 

Waterworks $1,143,777 $2,171,725 $2,213,262 $2,719,021 $1,381,655 $1,460,501 $3,793, " 
Sewers 1,863,840 622,874 1,283,227 4,123,907 2,314,874 2,348,517 3,162,632 2,437,384 
- Bridges 2,021,553 2,137,393 2,238,661 5,586,877 5,363,709 3,185,682 3,657,615 ey 
Streets, roads ; : 12,203,970 21,334,013 26,220,967 33,340,330 30,257,872 31,441,154 29,352,756 WA 708 28? 

Excavation, dredging. ...... 1,541,576 786,943 3,151,151 415,512 403,705 - 604,585 1,941,897 9,579.48 

Industrial . 56,041,047 63,262,290 48,861,832 65,879, 39,661,869 40,453,500 30,968,900 25,941,992 
Buildings ae 87,095,987 52,200,466 47,541,078 90,776,835 70,946,738 31,271,042 38,947,190 33,492,290 
Federal Government. ...... 4,980,945 2,282,373 ,483,605 4,124,269 1,167,045 2,625,739 4,431,976 ee ee 

Miscellaneous 8,256,071 3,466,519 15,129,378 ,602,6 14,373,320 1,319,441 13,028,267 3,410,5 
NE, «040b5s aneeheeee $175,148,766  $148,264,596  $148,123,161  $216,568,386  $165,870,787 $114,710,161 $129,284,470 $92,661,818 





Classification January February March April May June July August 
Waterworks $519,028 $2,927,307 $2,028,055 $3,342,150 $4,943,562 $3,494,584 $3,105,969 $2,404,304 
Sewers 3,146,948 2,445,075 2,862,131 3,817,401 2,162,460 802, 985, 3,988,318 
ME eS anes wee 3/030,477 885,529 1,443,060 1,987, 1,642,894 2,417,632 5,053,520 2,353,227 
Streets, roads.............. 11,597,810 12,049,344 25,880,109 31,026,312 35,064,031 56,772,257 33,942,893 28,692,87 
Excavation, dredging. ...... 1,266,346 305,74 1,625,690 580,039 2,631,799 1,240,3 4 oe 
Industrial... ae 12,881,968 4,737,850 15,032,130 9,346.5 7,799,584 6,111,307 6,781,369 7.210,37 
pale aie Thamesee hasta Shaacags gadis Seataase “BSaFaat ES 
ie: 2'358,976 728,441 4,231,823 2'732.799 4,408,142 6,005,398 3'696.957 8,075,061 

Total....... $54,328,367 $58,556,821 $113,213,846  $105,667,398  $108,904,531  $140,578,814  $106,011,049  $104,644,115 


* Contains an item of $20,000,000, estimated value of contracts let during week ended December 29. 





, 





ENGINEERING 


January 5, 1922 





NEWS-RECORD 13 





Cost and Volume 





Pile-drivers have only been reduced 2.1 per cent or an 
average cut of 2c. per hr. The average wage for the 
first week of January, 1921, was 95c.; the current aver- 
age rate is 93c. per hr. The highest rate then was 
1.123 in New York and San Francisco; the lowest 55c. 
in Montreal and 74c. in Baltimore. The highest current 


Rate per Hour in Cents 
on anwei nnn nn wm Ww ie 
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AVERAGE WAGE REDUCTIONS FOR BUILDING 
TRADES LABOR 


Bricklayers 








Carpenters 


Hoisting 
Engineers 





Hod Carriers 






33, 95 
Pile Drivers 


rate is $1.25 in St. Louis; the lowest 50c. in Montreal 
and 74c. in Baltimore. 

The highest rate paid union common labor one year 
ago was $1 in Chicago; the lowest 35c. in Atlanta. The 
highest current rate is 75c. in New York and San Fran- 
cisco; the lowest 35c. per hr. in Atlanta, this applies 
principally to the pick and shovel men in the construc- 
tion industry. The highest non-union unskilled labor 
rate was 65c. in Chicago; the lowest 25c. in Atlanta. 
The highest prevailing rate is 55c. @ 56tc. in San 
Francisco; the lowest 20c. per hr. in Atlanta. 


Contracts Let During 1921 Total 
$1,231,370,965 in Value 


ONSTRUCTION work throughout the United 

States during 1921 has been generally steady and 
not at all inactive as compared with 1920 if contracts 
let, as reported to Engineering News-Record, can be 
taken as criteria. The total value of the contracts let 
amounted to $1,231,370,965 in 1921 as compared to 
$1 582,013,026 for 1920. Such is the comparison of the 
contract value for the two years in actual dollars. 


DURING 1920 AND 1921. 


September October November December Total 
$742,791 $1 1. 168,865 $2,150,627 $1, 051, 335 $30,772,098 
2,318,687 051,674 4,571,862 967,099 36,066,577 
2:750,821 393" 114 a3ir 842 Fors "897 35,213,881 
26,536,813 12'894,173 -121443/345 10,833,502 265,423,491 
858,751 1,086,067 772.228 476,764 16,218,664 
37,709, 100 28,044,893 20,586,456 24,790,000 482,200,884 
45,321,507 26,385,881 19,502,015 37,843,664 581,324,693 
1,662,264 7,487,375 2,399,033 949,408 35,281,531 
6,259,158 10,749,260 10,728,049 728,049 3,178,570 99,501,217 





$124,159,693  $107,441,302 $75,665,457 $84,114,239 $1,582,013,036 


September October Novernber December Total 
$1,487,296 $899,991 $4,698,442 $10,752,260 $40,602,948 
5,063,990 —_ aie 2,733,230 2,548,484 39,385 042 
3,405,876 1,976,449 1,989,395 27,330,677 
23,256,996 20,034 34 20,750,756 16,263,498 315,351,427 
9,025,229 2,871 s aneae 707,424 19,180,500 
13,259,789 9, a *074 402,944 10,251,075 114,256,054 
60, 979, 116 62,927, a 4 "859, 857 43,022,433 568,261,252 
3, 694, 113 693, 751 2,703,952 26,607,391 
3,301,392 6, 33, AY 10, $93: 828 6,799,447 60,395,674 


ee 


$123,473,797 $104,318,674 $96,635,585  $115,037,968* $1,231,370,965 


However, during 1920 the average construction cost 
was much higher than that recorded for 1921. For 
purposes of comparison it is safe to assume this differ- 
ence to be 25 per cent less in 1921. Applying then the 
differential in favor of 1921, the 1921 contract value 
is raised to practically the same as that recorded for 
1920. Engineering News-Record has construction news 
reporters in every state in the country. As they report 
upon contracts only above specified sums, (for instance 
only buildings costing $150,000 and over are reported) 
the figures herein given do not represent the total value 
of all contracts let. However, Engineering News- 
Record’s figures form a large enough percentage of the 
total values to give a close index of engineering con- 
struction conditions, 

In the figures compiled and reproduced herewith no 
account is taken of residential construction, which, it 
is estimated, during 1921 comprised more than 50 per 
cent of the total amount of construction work. 

In referring to the accompanying table several illum- 
inating facts are apparent. In the first place, the 
activity in public works construction has been consider- 
ably greater during 1921 than 1920. The actual money 
expended or involved in contracts let for water-works 
and sewer construction during 1920 amounted to ap- 
proximately $67,000,000. During 1921, for the same 
class of construction the figure was close to $80,000,000. 

In the second place, there has been more street and 
road work contracted for during 1921 than in any pre- 
vious year. The years 1919 and 1920 were considered 
banner years in highway construction, yet the value 
of contracts let during 1921 exceeded the contract value 
for 1910 by $50,000,000. Applying here the differential 
representing the decrease in cost it is seen that there 
was put under contract during 1921 a volume of street 
and road work approximately 50 per cent greater than 
during 1920. 

So far as industrial construction is concerned, 1921 
has not been a live year. However, there has been a 
pick-up in this class of work within the last few months 


and included in the class of industrial work now being 


put under contract are a few manufacturing plants for 
both the automobile and textile industries. The great 
bulk of the industrial work during 1921, however, has 
been small-factory construction and a great amount of 
garage building. The actual money value of contracts 
let for industrial construction during 1920 was over 
four times the amount involved in 1921 contracts. 

During the last six months of 1920 there was a decided 
dropping off in the value of contracts from the first six 
months, whereas during 1921 there has been a net in- 
crease. During the last six months of 1920 the total 
contract value amounted to approximately $613,000,000. 
For the same period during 1921, the contract value 
attained a figure of $650,000,000—$37,000,000 higher. 
Also, the value of contracts let during the last six 
months of 1921 was almost half the value for the entire 
year, and this in face of the fact that the greatest 
amount of work is put under contract during the spring. 

With the need still present for practically all classes 
of construction, with the prices of materials more or 
less stabilized, witha greater quiescence in building 
labor circles than existed during the early months of 
1921, and with the value of contracts let showing an 
apparently healthy condition of the industry, there is 
reason to believe that 1922 will prove a more active 
construction year than 1921. 
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Interviews with Industrial Leaders 


What’s Ahead in 1922 





Men prominent in the five leading engineer- 
ing industry fields were asked by ENGINEERING 
NEWS-RECORD to give their impressions of the 
conditions to expect in the coming year. Port- 





land cement, steel, lumber and construction 
equipment are represented below. Asphalt is 
reserved for the issue of Jan. 12, which will 
specialize on road engineering. 





Lumber Industry 


HE lumber industry, according to A. Fletcher 
Marsh, chairman of the Statistical Committee, 
American Wholesale Lumber Association, ended the old 
year in a remarkably extensive preparation for a large 
increase in business in 1922. In spite of great logging 
difficulties due particularly to excessive rains and floods, 
manufacturers have been exerting their utmost to fill 
their mill stocks to normal capacity, ready to take care 
of the expected rush of early buying. Every effort is 
being made to avoid a runaway market in 1922, by 
having a plentiful supply of manufactured product, even 
though there is a log shortage. Stocks at the mills had 
- been greatly reduced by the long run of fall business 
and the year ended with the mills being pushed hard to 
make shipments before the holidays but apparently not 
anxious to take on new cutting at the prevailing basis. 
As is of course known, labor both direct and indirect 
enters very largely into the cost of lumber to the con- 
sumer; it is still difficult to persuade the worker that 
he should produce concrete results for a definite wage. 
The South, which was hard hit by cotton deflation, has 
had better success than the Pacific Coast in reducing 
labor cost. 

With the opening of the new year Mr. Marsh reports 
that there was a decided shortage of stocks in the local 
‘yards. The hand-to-mouth policy of buying was evident 
in the lumber trade just as in the other industries. The 
yards started to increase their buying during December, 
but are still needing quick shipments. 

Although the railroads have done little buying of 
track material during the past year, from August to 
December they were in the market for large quantities 
of car material for rush delivery, causing a rapid price 
advance on account of deferred purchasing. 

To the contractor, who by the nature of his profession 
must purchase for rush shipment, the foregoing is im- 
portant. Usually he has had a class of lumbermen 
catering to his particular needs and accustomed to give 
his special demands rush attention to the exclusion of 
the slower moving routine lumber business. During the 
new year, it now looks as though the contractors might 
have to share with the railroads, the yards and the 
industries the demand for rush shipment, and thus have 
to allow their regular connections slightly longer time 
in which to make direct deliveries from the mill. 

The past year has permitted a more thorough co- 
ordination of the lumber distributors, an elimination of 
the weaker ones and a better understanding of what the 
contractor wants in the way of service by those who 
cater to his requirements. Freight rate reductions from 


the Pacific Coast to points east of Chicago came as a 
welcome gift the day before Christmas and apparently 


on the strength of this action rail orders on the Pacific 
Coast began showing an improvement the middle of 
the month. 

Many of the logging and sawmill manufacturing com- 
panies have had a hard pull during the past year due to 
the necessity of carrying large investments through the 
period of depression. Fortunately they have shown an 
eagerness to prevent a runaway market in the spring by 
developing a surplus of manufactured stock at the mills, 
to take care of an anticipated early and steady demand, 
which they look for from the contracting world. 


Construction Machinery 


he letting of contracts will help to fill up the early 
year seasonal valley in the contractors’ equipment 
machinery business. Cheaper money available for mu- 
nicipalities will start many improvements put off because 
of legal restrictions. Particularly has this restriction 
applied to sewer and water-works as well as to municipal 
and state building. Labor is plentiful and amenable to 
more efficient methods. Stronger and heavier equipment 
fitted into a properly pre-arranged plan is being called 
for by the better contractors. In view of the above facts 
Philip Koehring, president, Koehring Co., Milwaukee, 
sees one of the largest years yet ahead of the machinery 
interests for 1922. 

Only in industrial work will there be any pause. The 
railroads may not get their affairs, particularly labor, 
ready for large improvements and extensions until late 
in the season, but in practically every other line greatly 
increased business is to be looked for. Mr. Koehring 
particularly impressed the representative of the Engi- 
neering News-Record with the view that the more pro- 
gressive contractors, large and small alike, must realize 
the necessity of planning work ahead, and then of pur- 
chasing proper equipment to fit the plan. In his opinion 
the difference between making money and losing money 
has been, and will continue to be, due largely to the care 
with which adequate preliminary plans are made for 
carrying out construction. 

As to heavier construction machinery, he agreed that 
the views presented at the Omaha convention of the 
American Association of State Highway Officials were 
substantially correct. Heavier parts on machines and 
larger capacity, with all of the elements insured against 
breakdowns, were as important as to have the continuity 
of material and water supplies maintained. The average 
life of a concrete mixer. for instance, is from 4 to 5 
years, so that of the 12,000 to 15,000 mixers, 20 to 25 
per cent must be replaced every year. This means a 
certain amount of business but the manufacturers feel 
that more will be developed if heavier equipment be 
manufactured. 
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Structural Steel 


«Ty ECONSTRUCTION has been more complete in the 

field of bridge and structural-steel construction 
than in any other unit of the entire building industry. 
This statement applies to prices as well as to production 
efficiency. Coupled with this favorable basic condition 
is the fact that a very promising activity within the 
last three months, interrupting the marked stagnation 
of the early quarters of the year, promises resumption 
of something near normal demand. The outlook of the 
fabricating field for 1922 is good, on the whole, and the 
new year finds both the fabrication and the erection 
departments well prepared for best service. But don’t 
quote me!” 

Such is the opinion of leading men in the field, who 
are in close contact with all phases of the industry. 
What they have to say about the separate elements of 
the situation supplies a solid foundation for this gen- 
eral view. 

From High to Low Production.—The recent history of 
steel fabrication must be recalled, in thinking of its 
present condition. With 1919 the pressure of fabrica- 
tion for ship construction was over. Probably not a 
pound of ship work was carried over into 1920, but the 
heaping up of industrial orders then taxed the capacity 
of the shops, on to near the close of 1920. The phenom- 
enally sharp industrial slump that set in early in that 
year did not at once strike the structural field, or at 
least was not so markedly felt, largely because of the 
lag of fabrication behind the general industrial demand 
—normally some three to six months. Orders began to 
drop sharply by summer; the shops felt the effect in 
early winter, and felt it quite suddenly. More or less 
steadily throughout 1920 the shops were producing in 
excess of 60 per cent of capacity, a high production, on 
the average. In 1921, however, they have been produc- 
ing at rates ranging from 380 to 40 per cent of capacity, 
with the grand average for the year probably nearing 
the lower figure. The only encouraging feature about 
the 1921 history as a whole is the remarkable steadiness 
of the production, a reflection in part of the fact that 
demand had reached rock bottom, and in part of prompt 
and vigorous reconstruction measures. Finally, in the 
last three months a steady flow of inquiries, with a fair 
amount of orders, has demonstrated that the market 
appreciates the low level of prices. A small drop in the 
closing week of the year represents probably nothing 
more than a holiday interruption. 

Labor.—Labor has reached full efficiency, it is asserted 
very positively. Generally speaking, this has been the 
case for nearly six months. Both quality of work and 
productivity of the men are up to the best pre-war per- 
formance. These statements apply primarily to the 
work in the shop, but in only lesser degree to erection. 
Shop production is favored by the general progress in 
shop equipment and methods, maintained throughout 
the war and partly stimulated by it. Erection still suf- 
fers from a wage rate decidedly higher in proportion 
than that of the shops; yet in spite of this, some remark- 
ably low erection costs have been recorded. 

Price Reconstruction.—Work has been taken at prices 
having little regard for cost. It is widely known that a 
number of large contracts for both bridge and building 
work have been taken within the last six months at 
prices almost equal to those prevailing before the war. 
Overhead charges have been ignored, no doubt, in offer- 
ing such prices. 


Average prices prevailing today are less than 50 per 
cent higher than the lowest pre-war prices, while the 
excess over normal prices prevailing before the war is 
very much less. This general condition will no doubt 
continue for a time, although prediction in this regard 
is hazardous. Continuing efforts are being made by the 
works to support their price position by reduction of 
overhead expense. 

Financial Position.—The financial condition of the in- 
dustry is thoroughly sound. The burden of losing prices 
has been heavy, but not fatal. There was a very mate- 
rial increase of capacity of the industry during the war, 
through the construction of new shops; yet this has not 
been a factor during the post-war period in the way of 
making competition more severe., The country’s pro- 
ducing capacity for fabricated steel work, about 2,000,- 
000 tons annually, is not excessive for the million and a 
quarter to million and a half tons annual consumption, 

When these several conditions are considered in con- 
nection with the present free supply of rolled steel— 
practically all sizes may be obtained promptly from the 
mills—it is evident that the industry is prepared for 
most efficient service to the construction and building 
industries. Its business prospects for 1922 are cor- 
respondingly good. Shrewd observers, despite indi- 
vidual differences as to prospects of railroad activity 
and the like, unite in forecasting something more than a 
50 per cent increase in business over that of the year 
just passed. The 1922 production should surpass 50 
per cent of capacity, as compared with 30 to 35 per cent 
for the year just closing. 


Portland Cement 


ROPHECY, in the opinion of John R. Morron, presi- 

dent of the Atlas Portland Cement Co., is dangerous 
business. His opinions as to the prospects of the coming 
year as they affect the cement industry were, therefore, 
offered with the qualification that they were distinctly 
personal and, while based on the best information avail- 
able to his company and himself, are subject to the 
possibilities of change in the unusual economic situation 
existing since the war. In other words, the developments 
of business, if it were possible to plot them in a compo- 
site curve, would follow no recognized law in the past 
few years, which makes it doubly difficult today to base 
estimates of the future on the conditions of the past. 

With these qualifications, however, Mr. Morron is 
willing to be quoted as expecting a large volume of con- 
struction work in the coming year which, of course, 
means a large volume of cement used. As is well known, 
the cement production in 1920 was over 100,000,000 
barrels, a record in the industry. Of this enormous 
volume, over 96,000,000 barrels were shipped from the 
mills. Up to the first of December, 1921, which is as far 
as the records now available go, the shipments were 
practically 99 per cent of the shipments of the similar 
eleven months in 1920, while the production was slightly 
greater than the shipments, indicating another record 
or near record year in cement production. The mills 
went over the new year probably with about the same 
stocks as last year; that is, between 9,000,000 and 
10,000,000 barrels. 

Mr. Morron thinks that the demand next year will be 
greater than in 1921, but-he is of the opinion that this 
demand may not reach large figures until late in the 
spring or early in the summer. He expects little if any 
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increase in industrial building, but a pronounced in- 
crease in the already great use of cement in road work, 
a return to pre-war normal conditions in the railroads, 
and a great amount of municipal and state construction. 
This fatter will be partly a result of such efforts as the 
unemployment conference at Washington to provide 
work by the government in times of slackness in other 
industries, and partly a result of the favorable financial 
situation in which the cities and states now find them- 
selves due to the low interest rates which are beginning 
to be made available for governmental issues. Mr. 
Morron takes very little stock in the scarcity theory of 
expected production; that is, the theory commonly stated 
in the arguments which say that the country is short a 
million and a half houses and therefore we must expect 
that approximately that number will have to be built 
soon. He feels that the number of houses reported to 
be required is not always an accurate statement of con- 
ditions but rather an expression in part of the desire of 
people to live in somewhat better circumstances than 
they have been accustomed to or which they can afford 
in normal times. 

Referring to the possible stocking up of the cement 
mills in the early months of 1922, Mr. Morron expresses 
the hope that the casual engineer and contractor reader 
of the new U. S. Geological Survey monthly statistics of 
cement production and stocks will read such statistics 
understandingly. He believes that it is a good thing for 
the users of cement to have some idea of the ebb and 
flow of cement production, but he has fears that if such 
figures are published broadcast there may be, on the 
part of a number of unthinking users of cement, the 
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disposition to forget seasonal activities in cement ys, 
and production. For example, finding, we will say, th. 
first of April that there is an exceedingly large stoc| 
of cement on hand in the mills the prospective ceme): 
user may argue that the mills are overstocked and tha: 
therefore the price is bound to fall, when, as a fact, thi. 
apparent overstocking is merely the provision of a fa: 
seeing business man to have available a _sufficien: 
amount of stock to take care of expected business. 

In connection with the price of cement Mr. Morro: 
has no prediction to make. In his opinion there can bx 
no further lowering of railway rates until there has 
been a proper adjustment of wages; general business is 
so dependent upon and interwoven with the railways 
that he believes it is to the welfare of all to have a 
proper adjustment of wages before advocating a general 
reduction in rates. 

Labor in the cement industry has been reduced in its 
base rates (although still double the 1914 scale) and the 
men are also working more efficiently than during the 
war period, 

While coal still costs three times what it did at the 
mills prior to the war, at the same time it is lower at 
the mines than it was a year ago, and Mr. Morron does 
not expect much change from these prices during the 
coming year. 

Cement prices have been reduced, according to Mr. 
Morron, anticipating these reductions in labor and coal 
costs, and in fact he says that the prices which have 
been lately established by his company for cement can 
be maintained only when based upon the expectation of 
increased output and shipments. 


Review and Forecast of Highway Construction, 1921-1922 


Construction Cost Over $400,000,000—Maintenance Cost Nearly $200,000,000—Working Conditions Best 
Since the War—Outlook Favorable for Increase in 1922 


BOUT $600,000,000 were spent in highway construc- 
tion and maintenance in 1921. This is $100,000,000 
more than the total of any previous year. It seems 
reasonably certain that the expenditures for 1922 will 
be at least equal to and probably greater than those 
of 1921. All road construction activities proceeded in 
1921 under far more favorable conditions of prices, 
wages, supply and delivery than during any previous 
twelve months since the war. The prospects for 1922 
are even better. Maintenance expenditures in 1921 were 
about $180,000,000 or one-third of the total. They 
were about $40,000,000 greater than in 1920 and in 
1922 they promise to show an equal increase over 1921. 
In general, 1921 was the most active year in highway 
improvement, ever experienced, and there is not likely 
to be any decrease in activity in 1922 and probably 
there will be an increase. With some of the year 
left. for work to continue, 
when the data for this 
year’s highway operations 
were assembled, and with 
the compilations incom- 
plete in many states, pre- 
cise mileages or amounts 
are impracticable. Abso- 
lute precision is, however, 
not needed to indicate gen- 


highway design, 


In ENGINEERING NEWS-RECORD next week, 
Jan. 12, 1922, there will be a dozen articles on 
construction, 
least these days—operation. Some of these will 
illustrate the specific points of construction 
and design noted in this article. 


eral trend and the data assembled are amply complete 
for this purpose. They have been secured from state 
highway departments and the Bureau of Public Roads, 
and by visits during the year to highway operations 
in many states active in road-building. 

Mileages and Types.—Concrete, in 1921, maintained 
its lead as the favored material for paved roads. Even 
including waterbound macadam the nfileage of concrete 
was considerably more than half the total. Bituminous 
roads followed, then macadam and finally brick roads. 

Certain states appear with unusual mileages of con- 
crete construction: Pennsylvania with 612 miles, Illinois 
with 400 miles, New York with 367 miles and Wiscon- 
sin with 340 miles. It is more significant, however, that 
states only just beginning the development of paved 
roads, have concentrated even more closely on concrete. 
For example in South Carolina, Nevada, Arizona, Colo- 
rado and New Mexico, prac- 
tically nothing but concrete 
pavement was constructed. 
The older road states of 
the east continue, as in 
Rhode Island, Connecticut 
and Massachusetts, their 
preference for bituminous 
roads, using them to re- 
place old _ waterbound 


and—net_ the 
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macadam. Other eastern states divide their choice be- 
‘ween eonerete and bituminous roads. New York, 
notably, employed about three-quarters concrete and 
one-quarter bituminous construction in its road work 
for 1921 which is altogether a macadam reconstruction 
task. Oregon, in the far west, put down twice as much 
bituminous pavement as concrete pavement, but it is the 
only far western state to build much bituminous road. 

Gravel roads provide the large mileage figures of the 
year. About one-third of the total road mileage of 
1921, including graded and drained but not surfaced 
road, was gravel. Wisconsin and Michigan led, with 
about a thousand miles each, while a number of states 
have completed one or two hundred miles. Gravel road 
construction improved in general quality, a thicker and 
a wider surfacing was generally used. In Wisconsin, 
30-ft. gravel surfacing was tested out under heavy 
traffic to observe its behavior. 

About a quarter'of the road building of the year was 
permanent grade construction. Many states, unable to 
afford high priced pavement, did a most creditable vol- 
ume of work grading and draining. These were mostly 
middle western states, where for the moment a large 
mileage of serviceable highways instead of a few high 
quality main roads is most important. 

Considering the building programs state by state, it 
was rare that there was any considerable distribution 
of the mileage between the different types of roads. 
Either one or the other type greatly predominated, as 
for example in Illinois where, with 400 miles of con- 
crete, there were only about 3 miles of brick, 33 miles 
of bituminous and no gravel road. Better balanced pro- 
grams are those of Oregon and Wisconsin which are also 
noteworthy for their total mileage. Oregon constructed 
57 miles of concrete, 130 miles of bituminous concrete, 
486 miles of gravel or stone surface and 504 miles of 
grading. Wisconsin figures were: Concrete, 340 miles, 
asphalt penetration, 30 miles, macadam, 33 miles, 
gravel, 978 miles, miscellaneous surfaces, 229 miles and 
graded and drained, 1,378 miles. In addition another 
504 miles of old grade were gravelled and 119 miles 
surfaced with other materials. 

Conditions and Methods.—All conditions which affect 
highway construction were more favorable in 1921 than 
during any year since the war. Labor was plentiful 
and wages lower; the supply of materials was adequate 
and their prices were lower; transportation was ade- 
quate and deliveries prompt, and the season was one 
of the finest for construction operations experienced 
in many years. These conditions were nearly universal. 

Transportation rates were the greatest obstacle to 
construction, In many states, where aggregates for 
concrete have to be imported by railway, the increase 
in freight rates has offset to a large extent the decrease 
in the prices of materials. — 

Bidding prices reflected the more favorable construc- 
tion conditions; they decreased 10 to 50 per cent com- 
pared with 1920. As examples of the general reduction 
there are cited the following figures from widely sepa- 
rated states: New Mexico 40 per cent, Nevada 20 per 
cent, Colorado 20 per cent, Vermont 20 to 30 per cent, 
Connecticut 40 per cent, Delaware 10 to 15 per cent 
anc Alabama 25 to 50 per cent. Contractors have been 
plentiful and competition in bidding has been active. 
In frequent instances the bids have run well below the 
engineers’ estimates, 


Construction methods were not generally altered. A 
great many states prohibited, by specifications, stock- 
piling on the subgrade and this eliminated methods and 
equipment designed specifically for continuous or closely 
spaced stock piles. The swing was toward central pro- 
portioning with dry batch haulage by trucks or indus- 
trial railway, and in truck haulage practice inclined 
toward large trucks carrying three or four batches in 
partitioned bodies instead of single batch small trucks, 
but the shift was not marked. The industrial railways 
hauling of cars carrying batch boxes increased in popu- 
larity. There were more central mixing plants than in 
previous years but the practice made very little gain 
geographically. Paving mixer and finishing machine 
practice remained about the same. There was an in- 
clination to demand heavier and more sturdy equipment, 
but almost no progress was made in standardizing 
equipment. 

In general methods, the most suggestive development 
of the year was working double shifts. A number of 
contractors in Illinois adopted this practice with highly 
satisfactory results. One of them, with a four-bag 
paver, working double shifts for about half of the 
season, constructed 16 miles of 16-ft. pavement. This 
is probably the record mileage for an outfit of this size. 

Forecast for 1922.—With the greatest year of high- 
way construction just concluded it is also possible to 
prophecy with some confidence that a greater year is 
to follow. With reports from 75 per eent of the state 
highway departments, including all the principal road 
building states, the summary is as follows: 50 per cent 
estimate increased expenditures for 1922, 30 per cent 
estimate an expenditure equal to that of 1921, and 20 
per cent estimate a slight curtailment in expenditure 
due generally to the smaller Federal aid appropriations 
available. One state, Illinois, which spent $17,838,000 
in construction in 1921 expects in 1922 to spend $35,- 
000,000 in paving, grading and bridges. This is per- 
haps the greatest percentage of increase which any 
state hitherto active in road building contemplates, but 
a number of the larger road building states estimate 
increases of 10 to 20 per cent. 

It is important to note that the estimates are in 
money to be expended. With the reduction in costs 
which has come about, from 10 to 30 per cent, the same 
expenditure in 1922 as in 1921 means a considerably 
greater mileage of highways improved. By all counts 
1922 promises to be a banner year in highway con- 
struction. 


Road Widening and Resurfacing in California 


The California Highway Commission _ recently 
awarded to the Southwest Paving Co., of Los Angeles, 
a contract for 8.41 miles of widening and surface 
between Naples and Gaviopa Creek in Santa Barbara 
County. The main features of this work involve new 
reinforced concrete shoulders, 24 ft. wide by 7 in. thick, 
laid on each side of the old slab. The surface of the . 
new shoulders is from 2} to 8 in. above the existing 
pavement and the trough thus formed is to be filled 
with asphaltic concrete from 23 to 3 in. thick. The 
contract price was $92,884 and material to be furnished 
by the state amounts to $110,877. - 

The engineer’s estimate of the cost of the work was 


$116,204, 
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Municipal Bond Sales in 1921 Top All Previous Records 


More Than a Billion Dollars Worth Sold But Construction Cost Index Halves Buying Power— 
Year Closes With Heavy Sales, Falling Interest Rate and Improved Construction Outlook 


UNICIPAL bond sales in 1921 passed the billion- 

dollar mark. The total exceeded by a half 
billion the highest previous record. The low war level 
of 1918 was exceeded by something like a billion and 
the figure for the immediate pre-war year, or 1913, was 
multiplied by more than four. These approximations are 
market totals. They take no account of relative buy- 
ing powers, which will be shown later when figures 
based on the Engineering News-Record construction- 
cost index are presented. But even after being reduced 
to the common denominator of 1913 prices, the 1921 
bond sales were far in excess of those for any year 
later than 1915, and well over those for that year. The 
1921 sales, reduced to the 1913 buying power basis, are 
perhaps 50 per cent above those for 1913, exact com- 
parisons being as yet impossible. 

High interest rates characterized the bond issues of 
1921, but with a notable decline as the absorptive power 
of the market rapidly increased at the close of the year. 
Gilt-edge and certain much-sought-for bonds sold in 
December at say one per cent lower than in the pre- 
vious year or, in some cases, than they did well into 
1921; but notwithstanding this the prevailing rate for 
the entire year, taking all issues into account and ignor- 
ing volume, was probably 6 per cent or more. This 
contrasts with a prevailing rate of less than 4 per cent 
twenty years ago, based, in this case, on both volume 
of sales and number of issues. The much lower rate 
at the very close of the year and the very active demand 
for municipal bonds promised well for 1922 


HEAVY BOND SALES IN LAST QUARTER OF YEAR 


During the last quarter of 1921 bond sales exceeded 
400 millions, or more than the total for the entire year 
of either 1909 or 1910. Thus the Commercial and 
Financial Chronicle, from which most of the basic data 
in this article are taken, gives the October sales as 
nearly 114 million and the November as almost 118 
million. November high records in the previous ten 
years were: 57 millions in 1920; 48 in 1919 and 31 
in 1913. The Chronicle totals for December are not 
available as this is written, but for the first 11 months 
of 1921 its totals were 990 million. The Daily Bond 
Buyer gives the 11 months’ total as 1,100 million, the 
December total as 206 millions and the total for 1921 as 
1,306 millions. The Bond Buyer’s figures for 1920 and 
1919 also exceeded those of the Chronicle. Presumably, 
the Chronicle total for 1921 will be 1,200 million or more. 

Prior to the record-breaking total of more than a 
billion dollars of municipal bonds sold in the United 
States the record was $691,500,000 in 1919, but 1920 
fell behind only $8,300,000, as shown by Table I. By 
far the lowest year for a long period was 1918, when 
.the total was only $296,500,000. These totals include 
only permanent additions to the bonded indebtedness 
of the states, counties, cities, and other minor civil 
divisions of the country. The totals have been swelled 
in recent years by state bonds issued for many pur- 
poses, notably highway bonds. 

It was not until 1913 that municipal bond sales passed 
the $400,000,000 mark, although they were near that 


figure in both 1911 and 1912. The advance was rapid 
in 1914 and in 1915. There was a considerable fall the 
next two years and a great slump in 1918. 

Applying the Engineering News-Record construction- 
cost index—based on 1913 costs of common labor, struc- 
tural steel, cement and lumber prices—bond issues from 
1914 to date take on a much different relationship, year 
by year. On this basis, a hundred dollars of bonds 
would buy slightly more material and labor in the 
United States in both 1914 and 1915 than in 1913, and 
from 1916 to the present time much less, 1920 having 
an index or divisor of 251 and 1921 of 202, the latter 
being slightly above 1919 and higher than for any 
year but 1920 since 1913. The index by years and the 
corresponding buying power of bonds sold are shown 
in Table I. 








TABLE I. YEARLY MUNICIPAL BOND SALES IN THE UNITED 
STATES, BUYING POWER OF PROCEEDS SINCE 1913 AND 
PREVAILING INTEREST RATES 


The total bond sales and the interest rates pri r to 1921 are from_the Commercial 
and tinancial Chronicle; the 1921 figures are estimated. The totals 
are given in millions of dollars. 


Total Construction- Buying 


-— Prevailing Interest Rate —— 
Bond News Cost t 


‘ower e Per Cent 


Year Issues Index 1913 Basis Per Cent Amount* of Total* 

1921 1, 200+ 202 600+ hs Se 

19 683.2 251 272.2 5+ 332.7 49.15 

1919 691.5 199 347.5 5 278.3 40.71 

1918 96.5 189 156.9 : sae 

1917 451.3 181 249.3 

1916 457.1 147 310.9 

1915 498.6 93 536.1 

1914 474.1 98 483.8 A stesehe 

1913 403.2 100 403.2 ; ‘ i 

1906 190.0 ia 4 120.1 63.22 

1901 140.2 : Sues 34 68.7 49 00 
* The figures in these two columns are computed on the various yearly totals 

less purchases for New York City sinking fund. By “prevailing rate’’ is her« 


meant the rate which shows the largest percentage of total bond sales 


The buying power of bond proceeds fell from the 
corrected total of 536 million dollars in 1915 to 157 
millions in 1918, notwithstanding respective bond sales 
of approximately 500 and 300 millions. Similarly, the 
nearly 700 millions of bond sales of 1919 had a pur- 
chasing power of only some 350 millions. The rise 
of the construction-cost index to 251 in 1920 cut the 
real value of the again almost 700 million bonds to 
less than 275 millions. The fall in the index of 1921 
to 202 is a material aid to purchasing power but cuts 
the real value of the immense total of more than a 
billion of bond sales to less than half, so that notwith- 
standing this unprecedented addition to the municipal 
bond burden of the country, it gives little more purchas- 
ing power than did the half billion actual bond sale of 
1915, with its 536 billion purchasing power, but for 
1921 to be actually in advance of 1915 is a reason for 
congratulation. Should one go further and apply cor- 
rections for (1) increase in population and (2) vast 
increase in construction needs due to accumulations of 
deferred construction there would be a heavy further 
shrinkage and a marked increase in the gap between 
construction needs and purchasing power of the bonds 
sold in 1921, 

True, the story cannot be fully told even by reducing 
the bond sale proceeds to a pre-war buying-power basis, 
for even then no distinction is made between bonds 
issued for new construction and those put out to fund 
floating debt incurred for work already completed or 
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.) refund bonds falling due. As to the latter, the 
Chronicle figures show that from 1920 as far back as 
1917 the first of these ran 1.67, 1.93, 3.27 and 3.40 
per cent of the gross sales, while under the combined 

lassification “funding and improvement” correspond- 
ing percentages were 7.387, 6.98, 8.36 and 4.94. It 
seems safe to say that the combined funding and re- 
funding bonds of 1921 would not exceed 10 per cent of 
the total. If a deduction of such a percentage were to 
be made for 1921, so should it be for other years, so 
the relative standing for the various years might not 
be much changed. The $55,000,000 refunding bonds 
sold by New York City in December, 1921, to refund 
“corporate stock” issued for rapid transit purposes 
from July, 1917, on was presumably quite abnormal but 
tinal? what may fear 


rABLE Il. ‘NEW YORK TIMES RE PORTS OF MU NIC IPAL BOND 
SALES IN DECEMBER, 1921 


For the Week Ended—-———-—— 
D —~-Dec. 23—— Ended Dee. 23 


For the 3 Weeks 








Rate 





Per — Dec. 9-— — ec. 16-— 

Cent No. Amount No. Amount No. Amount No. Amount 
64 ae ta 1 $92,000 1 $92,060 
a 7 $2,511,000 8 $3,817,000 6 6,136,000 21 12,464,000 
ER 435,000 4 5,563,000 4 1,227,000 10 7,225,000 
hairy araeys, gS) aa OOo ce ae 

TS 4 4,347,000 6 6,100,500 16 7,594,000 26 18,041,500 

oF. a 1 1,500,000 i eedeee 8 1,500,000 
Mh cieain 4 (8,891,000 5 63,796,000 1 | 200,000 10 72,887,000 
4 2 1,600,000. “A 2 1,600,000 
he sieeve ws ; Heaegec fF 250,000 1 __ 250,000 
Totals..... 19 $17,784 784, 000 25 ee 976,500 29 $15,499,000 B $! 115,256 259, 500 








To . te veeusiiian effect on “bond issues of the ‘high 
cost of construction work or low buying power there 
has been added a high interest rate, which, besides 
discouraging bond issues, has in many cases barred 
them because of the statutory fixing of the rate of 
interest or the prohibition of the sale of bonds below 
par. Although these drags combined—low purchasing 
power and high interest rate—were not sufficient to 
keep the total municipal bond sales from reaching an 
unprecedented figure, they unquestionably held back 
the total sales materially. Proof of this is afforded 
by the marked rise in sales at the close of the year, 
accompanying the decline of interest rates and the 
increasing frequency of high premiums, with the conse- 
quent equivalent further reduction in the cost of loans 
when yields are figured. 

Using again the Chronicle figures (Table I) we see 
that while in 1901 almost half of the total bonds sold 
bore only 34 per cent interest and while in 1906 about 
63 per cent of the sales were 4 per cent bonds, in 1919 
some 41 per cent of the bonds were at 5 per cent and 
in 1920 about 49 per cent were in excess of the 5 per 
cent rate. Unfortunately, the Chronicle’s summary does 
not show how much the 5 per cent rate was exceeded 
in 1920 and the prevailing rate for 1921 (i.e., the rate 
at which the largest percentage of all thy bond issues 
were sold) has not yet been announced. 

Some light on the prevailing rate towards the very 
close of the year is thrown by sales of 73 leading issues 
totaling $115,300,000 reported by the New York Times 
for the three weeks ended Dec. 23 (see Table II). The 
prevailing rate—again by volume—wis 43 per cent 
for some $73,000,000, or about half of the total sales 
in this list; but this included a single issue of $55,000,- 
000 sold at 44 per cent by New York City. The sales 
in excess of 5 per cent or more in this list were only 
some 18 per cent of the total, in marked contrast with 
the 49 per cent for the whole year 1920. Presumably, 
complete reports for the three weeks in question would 


show less of a decline, but that there was a marked 
decline in the latter part of the year seems certain. 

Further testimony as to this decline is afforded by 
comparing (what is in some respects preferable from 
the viewpoint of cities of all classes) the number of 
issues rather than the volume of sales at various rates 
of interest. For this purpose Table III has been com- 
piled, taking the Chronicle sales for October and No- 
vember, 1921, and the Times sales for the three (nearly) 
following weeks. Besides interest rates, Table III 
shows yield rates for the corresponding bond sales. 
Both the main part of Table III and the summary 
at its foot bear convincing testimony of the declining 
interest and yield rates in November and December. 
The yield rates reflect more strikingly than do the in- 
terest rates the relief from high cost of bond proceeds 
at the close of 1921. The $55,000,000 New York City 
43 per cent bonds were sold on Dec. 15 at 103.407, yield- 
ing 4.25, and the total subscriptions were almost six 
times the amount offered. 

The recent trend of events in the municipal bond 
market, combined with the accumulation of deferred 
municipal construction, is towards continued high total 
sales of municipal bonds in 1922. Although the im- 
provement’ in the market for municipal bonds late in 








TABLE Ill. BOND RATE INTE REST AND YIELD RATES IN THE 
UNITED STATES FOR THE LAST QUARTER OF 1921 
October and November figures compiled from the Commercial and Financia! 
Chronicle; December figures from New York Times 
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1921 was in ahd due to year-end ‘iisalabant shifts and 
to the accumulation of investment funds during a 
period of quietness in utility and industrial bonds it 
does not seem likely that changes in these conditions 
will be sufficient to force the bond sales of 1922 below 
the 1921 total and stop the downward trend of interest 
rates. However, it is to be noted that as the municipal 
bond interest rate falls there will be those among the 
more venturesome who will seek higher yields on their 
money. This, and a general business improvement, 
would divert some of the capital that would otherwise 
go into municipal bonds and tend to raise the interest 
rate and discourage city and state bond issues. But 
with so much work waiting to be done there is strong 
reason to expect large flotations of municipal bonds in 
1922 and with them an increase in construetion work. 
The increase in volume of work will be all the more 
notable if the construction-cost index continues to fall. 











ENGINEERING NEWS-RECORD 





Vol. 88, No. 





Concrete—Past and Future 


What the Past Twenty-Five Years Have Taught Us and What We Must Learn 
If It Is To Continue To Grow in Use 


Editorial Review 


IS now about twenty-five years since reinforced 
concrete came to the attention of the American engi- 
neer. For a dozen or so years before that it had been 
used extensively by a few specialists in France and 
Austria, and their patented structures, mainly bridges, 
were the first evidences of the new material over here. 
Mass or plain concrete was used, of course, but the 
cement production and importation figures show how 
limited was even this use. In 1896, for instance, 
' 9,000,000 barrels were produced and about 2,000,000 
barrels imported, and of the amount made in this coun- 
try only 1,500,000 barrels were portland cement. In 
other words, assuming all the importations to have been 
portland cement, the consumption of portland cement in 
this country twenty-five years ago was one-thirtieth 
what it was the past year. The total hydraulic cement 
consumption was probably about one-tenth of that 
today. 

Once reinforced concrete was introduced, however, the 
spread of its use became phenomenal, and with it came 
a wider appreciation of the virtues of plain concrete. 
Production in 1900 had grown to over 17,000,000 barrels, 
in 1910 te 78,000,000, and in 1920 to over 102,000,000, 
practically all portland cement. Just how much of this 
went into plain and how much into reinforced concrete 
nobody knows nor is it very important now to distin- 
guish between the two. The important thing is that 
the recognition of the structural capabilities of con- 
crete reinforced with steel opened up a new era in 
engineering design and construction. Today a knowl- 
edge of concrete must be a part of the equipment of 
every civil engineer and contractor because it enters 
into very kind of construction. Other subjects are left 
to specialists, but concrete is universal. 













WHAT IS NEEDED Now 


This universality has its vices as well as its virtues. 
So many people are interested in perfecting concrete 
that more study is probably being given to it than to 
any other one engineering subject. More interest is 
displayed at a technical meeting when concrete is dis- 
cussed. Wider attention is given to technical papers on 
it. On the other hand, so many men, both ignorant and 
informed, are putting in concrete that there has grown 
up the familiarity which breeds contempt, a disdain for 
further inquiry into its composition and manufacture 
and a complacence regarding its behavior. These two 
divergent attitudes need to be brought together. The 
work of the student must be popularized, the man at 
the ‘mixer and at the forms must be educated out of 
his ignorance and complacency. Just now, when the 
latest report of the Joint Committe~ on Concrete and 
Reinforced Concrete is receiving so much attention, 
seems to be a favorable time to set down some of the 
things we have learned about concrete, and to inquire 
into the progress we have made, with a view to orient 
ing ourselves for future progress. 

In these past twenty-five years, roughly 1,500,000,000 
barrels of cement have been used in the United States, 




















which, again roughly, converted into cost of concrete 
made from it reaches the almost incredible sum of 
$15,000,000,000. What is the present condition of this 
concrete which cost half as much as the World Wa) 
cost the United States and which is supposed to be 
long-lived, if not eternal? 

In the first place, most of it—certainly a large part 
of it—was put in under no engineering supervision 
whatsoever. The cement was bought bag by bag from 
the local dealer and is a part of floors, backyard steps, 
house foundations, drains, fences, and a hundred other 
little details which the farmer, mason, or city house- 
holder builds for his own convenience. Considering the 
lack of information such builders have regarding the 
necessities of concrete design and construction, these 
concretes in minor structures are in good condition. 
They could be made much better by a closer adherence 
to better practice but their failure, when failure occurs, 
is generally of negligible importance. 


BUILDING CONCRETE IS GOOD 


Another large proportion of the cement production 
has gone into buildings, and here, too, the results have 
been satisfactory in the main. It is rare that one sees 
the interior of a concrete building in any condition of 
deterioration. Where failure has occurred it is almost 
without exception either in the structure during erection 
or a failure in design due to obvious overloading or a 
misapplication of the accepted principles of structures. 
Such concrete may not be as economical as it will some- 
time be made but it is safe and so far as we can now 
tell permanent. 

The remaining important application of concrete has 
been to exterior structures. Here the story is not so 
pleasant. There is no use blinking the fact that con- 
crete as commonly placed in the last twenty-five years 
is not a permanent material when exposed to the 
weather. Everyone who traveis through the country 
knows that much outdoor concrete is in various stages 
of disintegration. Occasionally one comes across con- 
crete masonry in as good condition as a contemporary 
limestone or granite masonry. This, however, is the 
exception. Scaling, spalling, cracking, the latter where 
steel is near the surface, are the common exhibits in 
bridges, building faces, piers, abutments, which have 
passed beyond the eight or ten years which seems to be 
the critical age of outdoor concrete. This does not 
mean that such structures are at the point of failure. 
Far from it. In many of them the surface disintegra- 
tion means nothing more than that that surface has 
been unable to resist the attack of moisture. The main 
difficulties are in appearance and not in structural in- 
tegrity, though here and there there are instances of 
so near an approach to structural failure as to cause 
worry. More and more of such cases are being brought 
to light in technical papers and proceedings, but many 
more have never been made public because of reticence 
on the part of their builders and fear of depreciation 
of concrete as a building material. 
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What is causing the deterioration of these structures? 

ite obviously, the attack of the elements, mainly 
. ater, on the cementing element. The stone ingredients 
.» resist such attack but the glue which joins them 
-ovether cannot always do so. The trouble lies in the 
norosity, sometimes microscopic, which permits the 
penetration of the water throughout the mass. When 
<teel is near the surface—just how near it can safely 
be is still a matter of debate—we get the rusting and 
most familiar form of final failure. 


OuTDOOR CONCRETE Must Bg B2zTTER 


The engineering profession must recognize the neces- 
sity for a bettering of conditions in the production of 
outdoor concrete. Some appreciation must be had of 
the distinction between a concrete always protected from 
great variations of temperature and moisture and one 
which is outdoors subject to a change of temperature 
of 100 or more degrees and of alternate wetting and 
drying throughout a long period. The fact is that the 
criterion of indoor concrete is strength, whereas the 
criteria of outdoor concrete are both strength and 
density. Current methods of concrete production, even 
as practiced by the average engineer and contractor, 
can insure a sufficient strength; they do not always 
insure. sufficient density. There is some relation be- 
tween the two properties of concrete, but it well may 
be that the concrete which reaches a strength now 
thought sufficient for structural purposes is not dense 
enough to resist for a long time the inroads of the 
weather. 

Density, as such, is not sought in concrete today. 
Strength is the measure by which quality is judged. 
Moreover, there is no good measure of density whereby 
one can judge the capability of a concrete to resist mois- 
ture and temperature attack, except the measure of 
strength, which itself is determined by the not too well 
related measure of test-piece behavior. 

In considering what the future progress of the art 
may be it will be well to take our bearings on our 
present knowledge. Look at the constituents first. 
Cement used to be the favored point of attack in any 
investigation of inferior concrete. It is no longer so. 
Portland cement has been standardized in a specifica- 
tion accepted by the government and the leading tech- 
nical societies, and rarely is there any divergence from 
it in any individual specification. To achieve such a 
standard specification has long been the ambition of 
the cement manufacturers and of most of the cement 
users. Certainly, it is a great step ahead of the many 
varying specifications which were common twenty years 
ago. It must not be forgotten, however, that this 
accepted standard specification is deadening in a certain 
way. Cement is standardized so that the user may be 
guaranteed a superiority to a certain definite minimum 
of requirement, but he is not guaranteed any uniform- 
ity above that minimum. It is a well-known fact that 
cements, all of which pass the standard specification, are 
of great variation in their different qualities, particu- 
larly in strength, so that while use of any accepted 
cement may assure a certain strength, there is no assur- 
ance that a stronger concrete could not have been 
obtained by some other equally acceptable cement which 
gave higher test values. 

There is no question, too, of a general feeling among 
engineers that the cement makers themselves are satis- 
fied with the present situation and that they are more 


anxious to preserve the standard specification than to 
get a better product. This is partly true. To improve 
a product in any way, such as, for instance, by the 
increased fineness talked of some years ago, would re- 
quire a large revision of the manufacturing machinery 
and a great expense with a doubtful improvement in 
quality. So long as there is no overwhelming evidence 
that the present product is causing difficulty, the manu- 
facturers will prefer to continue working under the 
present specification, and to this extent progress is 
hampered. It is unfortunate, too, that practically all 
the cement experts are confined to the cement trade. 
Very few engineers know anything about the manufac- 
ture or the chemistry of cement or have sufficient knowl- 
edge to make any reasonable recommendation as to the 
improvement of cement quality. Outside of the manu- 
facturers’ employees there are a few experts in the 
employ of the government and one or two independent 
consultants, who must look for most of their business 
from the cement manufacturers themselves. The manu- 
facturers continue to study their material, of course, but 
they are naturally conservative and little disposed to 
advocate any changes unless those changes promise 
wider use or lower cost of the cement 


Not MucH Hope FoR BETTER CEMENT 


{t results, therefore, that the only place where we 
can hope to look for any radical recommendations re- 
garding the cement itself is from the government engi- 
neers who are limited in number and who, therefore, 
must work slowly. There is no doubt that so long as 
there is no good measure of superiority in cement nor 
any bonus for a superior product portland cement will 
continue to be the same product as it is today and that 
there need not be any great improvement in it looked 
for. The portland cement of today is a remarkably 
good material. The point is that no one knows and 
there is not much chance of engineers finding out 
whether it is possible to produce a better material. 

A few years ago many engineers thought that practi- 
cally all had been learned about steel, the material, but 
the later crystalographic studies have since opened up 
entirely new possibilities in the material. By the same 
token, it will not do to assume that we have achieved the 
perfect portland cement. 

Regarding the aggregate, the other ingredient of con- 
crete, we have learned a great deal in the past five 
years mainly in regard to its proportioning, but a calm 
survey of this new learning leads one to the conclusion 
that it is merely the bringing to wide attention of the 
facts developed a good many years ago. As far back as 
the seventies, Feret, the French investigator, laid down 
a good many rules for the manufacture of concrete, 
which are announced every once in a while today as new 
matter. It is nearly fifteen years ago that the Fuller 
and Thompson paper on proportioning appeared in the 
American Society of Civil Engineers; ten years ago 
Chapman proposed slump tests and proportioning for 
strength in the American Society for Testing Materials. 
The later developments of the void theory, of surface- 
area measurement and of fineness-modulus investiga- 
tions are all groping steps toward some final method 
of proportioning and specifying aggregate which has 
not yet been reached. The goal of all these methods is 
to establish some method whereby available aggregate 
can be graded and mixed so that there will be the most 
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compact grouping of the various particles that go to 
make up the concrete. 

The quantitative effect of the water in concrete, as 
investigated by Prof. D. A. Abrams, has been a definite 
step forward in proportioning. While there is stili much 
doubt as to the wide applicability of his theory to the 
proportioning of specific mixtures, there is no doubt 
that the part water plays in the concrete mixture is now 
much better appreciated and that the average concrete 
now being made is measurably better since the theory 
and the experiments in which it was based were made 
public. 

In the production of the concrete itself we are going 
ahead slowly. Mixing and placing machinery is better 
mechanically than it was ten, fifteen, or twenty years 
ago, but in its general principle this has changed but 
little. Let any engineer cast his memory back twenty 
years to the concrete machinery used then and he will 
see that the manufacturers have done a great deal 
toward making the mixing and placing of concrete a 
more economical and simpler process, but very little 
toward making the concrete a better product. There is 
room for inventive thought in this field. 


DESIGN REFORM UNIMPORTANT 


Little has been said in this review about design. This 
is intentional. In spite of the controversies that can 


be developed at a moment’s notice regarding features 
of design of reinforced concrete, structures resulting 
from the standard methods now generally accepted will 
be but little changed by any proposed now method. It 
is true that the radical innovation of accounting for 


concrete plasticity in column design, as advocated in 
the latest specification of the Joint Committee, will mate- 
rially affect the design of columns and may in some 
places cause some serious competition with other types 
of structure. It is true that the exact placing and 
proportioning of shear members have a certain definite 
effect on the total cost of an individual building. Varia- 
tions in flat-slab designing make a considerable differ- 
ence in the flat-slab structures of Chicago and New 
York. Unit stresses seem to grow higher with each 
new specification. But, after all, these are minor ques- 
tions in the development of the art of concrete. With 
the systems of designing which have been accepted in 
the past the structures standing today are safe and 
apparently permanent. After all, the design of rein- 
forced concrete is not precise; the material itself is 
highly variable in strength, the fundamental principle 
of the co-ordinate action of the steel and concrete is 
only an approximation, and certainly not well estab- 
lished. If the material itself does not come up to the 
anticipated unit strength or in a relatively short time 
seems to deteriorate in strength all the refinements of 
design are useless. 

Every step forward in design promotes either econ- 
omy or safety in succeeding structures; it does not 
depreciate the safety nor can it have much effect on 
the economy of existing structures. Once erected and 
in some term of acceptable service, with the rare excep- 
tions of progressive deflection under load, the matter 
of the design of a structure is of no concern. The 
condition ef the material itself is quite different, for 
that is an ever-present source of trouble. If concrete 
made today is to have entirely different appearance and 
qualities ten years from now a serious problem is pre- 
sented to the designer. If concrete supposed to have 
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a compressive strength of 2,000 lb. and an impervious 
texture turns out of the forms worth only 1,500 Ib 
and full of holes, the question whether 0.08 or 0.12 
should have been used as a shear coefficient is largely 
academic. 

It is manifest that the progress of the future must 
come mostly from construction improvements—improve- 
ments that will guarantee that every bit of concrete 
will be what the design assumes it to be, a dense arti- 
ficial stone of predetermined strength. We must. 
therefore, be able to insure a dense concrete. How can 
we do it? There is no singie rule which followed will 
lead on to success. In our present state of knowledge 
we can only insist on observance of all the little rules 
which time has developed and these little rules are so 
numerous that they might be recorded, for example, by 
listing the side-heads in the Joint Committee specifica- 
tion. 

But their fundamentals may be covered possibly 
by two phrases—more mechanical control, better educa- 
tion of the man on the job. 

While what may be called the scientific aspects of 
concrete are by no means to the stage we hope they 
will arrive, they are certainly sufficiently advanced to 
guarantee, if observed in practice, a much better con- 
crete than we now ever get. The cement itself, the 
choice and grading of the aggregate, the proportioning 
of the ingredients including the water are all governed 
by scientific knowledge which, while not perhaps much 
greater than twenty years ago, is certainly more widely 
distributed. The practical manufacture of the con- 
crete, on the other hand, remains for the most part in 
unintelligent, though not necessarily unskilled, hands. 
Worse than that, it remains in the control of that most 
dangerous of individuals, the ignorant person who thinks 
he knows. In spite of all the literature and propaganda 
advocating proper concreting methods, the man next to 
the mixer and the forms remains today in practically the 
same state of information regarding the product as his 
predecessor was in a quarter century ago. 


MECHANICAL CONTROL NECESSARY 


We must, therefore, do everything we can to take 
away from him any of the control of the concrete. To 
some extent this has been done by batch-meters, mixer 
locks, water-control valves, and other attachments. Much 
more can be done in the way of mechanical propor- 
tioners such as Nathan C. Johnson has developed, and 
in tests which will really serve as a gage of consistency. 
Any device will prove effective which will take away 
from the concreting man himself discretion as to con- 
dition of concrete and will tend to produce uniformly 
a desired mixture and consistency. The determination 
of that desired end is much more easily achieved today 
than the execution. 

With these mechanica. aevices—indeed, even before 
they can be perfected—must come a better education of 
the mass of concrete workers. This might be made a 
subject for a long paper, so important it is. All there 
is space for here is to say that to penetrate the com- 
placency of the average concrete foreman is a harder 
job than to educate the ignorant foreign laborer who 
works under him, but that until the former is made 
to see how little he really knows about concrete and 
the latter taught that rules are rules and must be 
obeyed, concrete will never reach the degree of perfec- 
tion as a building material its possibilities warrant. 
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The Motor Bus as a Factor in 
Highway Transport 
Commission Control, Franchises and Protection 
Against Competition Required for 
Successful Operation 


By JOHN N. MACKALL 


Chairman and Chief Engineer, Maryland State Roads 
Commission, Baltimore 


ITH any good road system the logical development 

is the motor bus. If funds for the construction of 
roads are provided from the general tax, it is, of course, 
assumed that the construction of roads is a benefit to 
all of the people. All the people, however, are not 
owners, and never can be the owners, of motor cars. 
Since the indirect benefit received by the people who 
pay for the highways, but who do not own cars, is not 
sufficient to justify their paying for construction, the 
only possible direct benefit is through the motor bus. 
With the motor bus comes the fixed schedule and 
direct competition with established common carriers. 
It has been demonstrated, and our Interstate Commerce 
Commission and the public service commissions of the 
several states are concrete evidences of this demonstra- 
tion, that the public believes that practically all public 
services can be best rendered by a monopoly. If this 
is true of our railroads and water lines, of our tele- 
phones and electric light companies, it certainly does not 
require new demonstration in the case of bus transporta- 
tion before it is accepted as a fact. This forces us to 
the conclusion that bus lines running upon public high- 
ways on fixed schedules are rendering a public service 
which can be best rendered by a monopoly, so that any 
road served by a bus line should be served by a single 
line under the control of the public service commission. 


PROTECTION FOR ESTABLISHED LINES 


If exclusive franchises are to be granted for the use 
of a section of highway between given points to a 
passenger line operating on a fixed schedule, it means 
that the state must grant to this line protection against 
competition, both regular and intermittent. Frequently, 
the difference between the success and the failure of a 
bus line is measured not by the normal traffic carried, 
but by the extraordinary traffic on Sundays and holi- 
days. This is the traffic on which the jitney lives, 
and it may be the traffic the loss of which causes the 
regularly established line to die. But the state cannot 
afford to grant exclusive privileges, even under control, 
and protect the line against competition, unless it can 
be assured that the franchise is in responsible hands, 
and has sufficient resources back of it to insure its oper- 
ation for a sufficient period of time to demonstrate what 
the actual traffic is. Potential bus traffic can only be 
converted into actual traffic by running on a schedule, 
with good equipment and at a fairly close interval. 

The familiar jitney bus, whether it charges a “jit” 
or many “jits,” has demonstrated that it is but a 
scavenger, and fills no real need in any community. It 
operates only during the time when other methods of 
transportation are crowded, taking away from them 
what would be a revenue, forcing all established lines 
of transportation out of business and then departs for 
more profitable fields. Jitney transportation has always 
been in the hands of irresponsible people, and perhaps 
we can go further and say that no jitney bus was ever 
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run when the following elements had been determined 
in advance: Cost of operation, overhead, insurance, 
interest and depreciation, and the rate to meet all of 
necessary charges. 

If it has now been demonstrated that the service 
of bus transportation can best be accomplished by buses 
running on regular schedules with exclusive privileges, 
under the control of the public service commission, then 
we must see that the transportation companies have 
more than protection, that they have enough intangible 
assets to warrant the public in putting money into the 
enterprise. The writer believes that it has been demon- 
strated that sufficient capital cannot be attracted to this 
method of transportation unless the states are willing 
to go further and to grant these exclusive privileges for 
a definite number of years, and he believes that it should 





ONE OF MARYLAND'S MOTOR BUSES 


be from 15 to 25 years, so that capital will be attracted 
to motor-bus transportation, not in the hepe of getting 
the money out before the line “hits the rocks,” but in 
the belief that the investment is in a business which can 
be operated for the life of the franchise, and that during 
the lean years when the business is being built up, the 
franchise can be sold, subject, of course, to the approval 
of the public service commission, and that the company 
which built up the line may receive for its franchise 
rights and good will exactly what they are worth. 

Certainly, in these times, capital cannot be attracted 
to bus transportation unless the returns are going to 
be very great for a short time, or unless the money can 
be safely invested for longer times. It is assumed in 
advance that the public service commissions will not 
permit rates which will grant enormous returns, so that 
moderate returns for a long term seem to be the only 
solution. At this time, it is obviously unnecessary to go 
into details of what constitutes responsibility on the 
part of a company, what constitutes protection on the 
part of the state and what constitutes service to the 
public. The public is interested only in service. With 
service must go responsibility on the part of the com- 
pany and protection on the part of the state. 

It is equally obvious that the state should receive an 
annual rental for the franchise, sufficient to justify all 
additional expense to which it is put by reason of main- 
taining the roadbed for transportation companies and 
granting protection to them. An amount sufficient for 
this purpose can be charged without in any way affecting 
the stability of the company. A gross receipts tax of 
2 or 3 or 4 per cent will be ample to take care of this 


seit ee re ae jail sas sii , +4 he 


















Aight ie rare Reta Aandi 


Rit ea gg 


Me 





24 ENGINEERING 


feature and when it is considered that the bus line pays 
no interest on construction bonds and that it pays no 
cost of maintenance directly, the amount which it pays 
to the state may seem large in individual instances, but 
is small compared to what other common carriers pay. 

The State of Maryland has had motor buses running 
on fixed schedules over its public highways, under the 
direct control of the Public Service Commission, and 
with exclusive privileges to the companies operating 
them, but no satisfactcry progress has been made toward 
the solution of the problem. Because of the lack of 
franchise, sufficient capital could not be attracted to the 
lines to enable them to render adequate service during 
the initial period. With only few exceptions, the bus 
lines have been in financially irresponsible hands and 
additional capital could not be attracted because if the 
company then operating wanted to go out of business for 
any reason, the rights, franchise and good will which 
had cost many dollars to build up could not be trans- 
ferred to a successor in the business. 

On the other hand, if the public had been assured 
that any particular transportation line had privileges 
good for, say, 20 years, and that when their money 
was invested in it, it was invested for the life of the 
franchise, the writer believes that adequate capital could 
have been attracted and the lines put on a basis mutu- 
ally satisfactory to the investor and to the user. 

Experience in Maryland has demonstrated, at least to 
the writer, that adequate bus transportation can only 
be had by the granting of a monopoly to a company for 
a particular road to run buses on a regular schedule 
under public service commission control for a definite 
number of years, during which time absolute protec- 
tion will be granted against competition. Otherwise, 
the bus transportation business will remain as it is 
today, a tremendous gamble in the hands of people with 
sufficient money to purchase one bus, to be operated 
with probably sufficient revenue to pay interest and cur- 
rent charges, but with nothing for depreciation. At 
the end of the life of the bus, such a line will go out of 
business, to be followed by another to suffer a like fate. 


Pipes, Canals or 
Tunnels 


Dam and 
Reservoir 


Company Name of Plant Location 


Niaga ara 
Falls, N.Y. 


Tunnel, 4,400 ft. 
long, 32 ft. diam. 
concrete lined 


Extension to None 


existing plant 


Niaga ra Falls 
Power Co. 


Green Island Troy, N.Y. Federal dam Open ore bay 
Hydro-El. across Hudson, 200 x 16 ft. 
Plant 20 ft. high, 1200 
acre ft. res. 


Henry Ford 
& Son, Ine. 


Alabama 
Power Co. Ala. 


" Mitche uM Dam n Cc oosa » River Gravity concrete None 
1 


70 ft high, 70,000 
cu. ft. res. 


HYDRO-ELECTRIC POWER PLANTS UNDER WAY IN EASTERN UNITED STATES 


Manitoba 
Power Co 


Armanses 
Hydre-El. 
Dev. Co. 

New England 
Power Co 
Southern 
Power Co. 


Southern 


Power Co. 


International 
Paper Co. 


Gre at Falls 


Development Man 


Plant No 
River 
Searsburg 
Plant 
Mountain 


Mt. Holly 
Island station Ce 


NC 
Dearborn Great Falls, 
Plant a.c, 


Sherman 
nd 
Development 


Winnepeg, 


Little Red — 


: Multiple-arch, 


Gravity concrete, None 
6,000 


20 to 70 ft. 
acre ft. res. 


“Hollow coneret m, 
80 ft. 154,500 


cu. ft. 


Searsburg. Vt. Farth embank. = 
60 ft. 


~ Earth 


embankment 


Dam already in 
Deplicedios ex 
isting 


0 ft. high. 


Canal 3,500 ft. 
long, 40 ft. deep, 
30 ft. wide at bot- 
tom and 150 at top 


None 


18,500 ft. B-ft. 


wood stave pipe 


Not determined 


1. P. Morris 
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Hydro-Electric Work Now Under Way 


In the large table on the opposite page are given th. 
data on the large water-power plants now under con- 
struction on the Pacific Coast, and at the bottom of thi- 
page similar data are tabulated for the Eastern sectio, 
of the country. These figures were obtained from 
answers to questionnaires sent to the respective com 
panies and are therefore authentic. 


Federal Water Power Projects 
Up to December, 1921 


Annual Report of Commission Shows Half-Million 
Horsepower Under Way—Work Hampered 
by Lack of Funds 


Extract from the Annual Report of the Federal 
Water Power Commission, December, 1921 


N the 16 months following passage of the Federal 

Water Power Act there were filed with the commission 
185 applications for preliminary permit and 85 applications 
for license to develop water power, 260 in all, which, after 
deducting conflicting applications and those rejected or with- 
drawn, aggregated the stupendous totals of 11,060,000 
primary and 5,766,000 secondary horsepower or 16,826,000 
horsepower of estimated installation. This is twice the 
water horsepower which has been developed in the United 
States to date, and exceeds the combined potential water 
power resources of Norway, Sweden, Finland, and the 
Arctic and Baltic drainages of Russia. It is 70 per cent 
greater than the combined resources of France and Italy. 
It is from five to six times greater than the aggregate of 
all applications filed with the Federal Government during 
the preceding 15 years. 

The country could not, of course, absorb at once all the 
power projected for development, and many applications 
may never be carried out. It is the belief, however, that 
the greater part of the horsepower involved will eventually 
be constructed. To complete the projects applied for will 
require capital exceeding in the aggregate two billions of 
dollars. The collateral expenditures for distribution 
systems, for customers’ installation, and in accessory in- 
dustries will be several times greater. 

If one considers the very conservative estimate that each 





Ultimate 
Prime Movers Static Head Present stage of Capacity of 
Development Plant k.w. 


To be completed 
Summer 1922 


Maker of 
Water Wheels 


Not determined Not determined 215 ft. 


4-2,000 hp. pro- Av. 13 ft 
peller type, high Max. 17. ft. 
a i vertical 


Allis-Chalmers Started aot 8,000 hp. 
com- 


1921. To 
pleted May 31,'22 


Started a, te 120,000 hp. 
| ~ completed 
oe 


To be completed 168,000 hp. 
Nov. 1923 


Allis-Chalmers 3-24,000 hp. vert. 70 ft. 


single runner 


Not determined 6-28,000 hp. 56 ft. 


3-5,000 hp. 70 ft. Started June, 70,000hp. 
1921. To be com- 
pleted Mar. 1922 

1-6, 200 vert. 6,200 hp. 


single runner 


S. Morgan Smith 4-20,000 hp. 


I. P. Morris 230 ft. 


To be completed 80,000 hp. 
= Dec. 15, 


To be completed 60,000 bp. 
about Dec. 15, 
1922 


80 ft. 


S. Morgan Smith 3-20,000 hp. 72 ft. 


Started 1920. 50.000 hp. 


To be completed 
1922 


3-10,000 hp. 65 ft. 
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Company 





Bridge River 
Power Co. 


C. El. Ry. Co. 


City of Seattle 
City of Seattle 


City of Seattle 


City of Seattle 


Washington 
Water Power 
Co. 


Idaho Power 
Co. 


City of Tacoma 


Utah Power 
& Light Co. 


Northwestern 
El. Co. 


Port. Ry. Lt. 
& Pwr. Co. 


California 
Oregon Power 
Co. 


Pacific Gas & 
Elec. Co. 


Pacific Gas & 
Elec. Co. 
Pacific Gas & 
Elec. Co, 


Pacific Gas & 
Elec. Co 


Gt. Western 
Power Co. 


City of San 
Franscisco 


Turlock & | 
Modesto Irri- 
gation Districts 


San Joaquin Lt. 
& Pwr. Corp. 
San Joaquin Lt. 
& Pwr. Corp. 


So. Cal. Edison 

Co. 

so Cal. Edison 
0. 


So. Cal. Edison 


0. 


Sespe Lt. & 
Pwr. Co. 


Southern Sierras 
Pwr, Co. 


Nevada-Cal. 
Power Co. 


1922 


Some Pacific Coast Hydro-electric Developments Under Way in 1921 


Name of Plant 


Rridge River 
i tant 


Fourth Unit 
Stave Lake 
Plant 
Newhalem 
Plant 


Gorge Creek 
Plant 


Ruby Creek 
Plant 
Cedar Falls 
Unit No. 5 


Spokane Upper 
Falls 


Shoshone 
Falls Plant 


Lake Cushman 
Project 


Olmstead Plant 


Underwood 
Plant 


Oak Grove 


Copeo Unit 
No. 


Drum Plant 
Unit No 3. 


Hat Creek Nol. 


Hat Creek No.2 
Pit River No. 1 
Caribou Plant 


Moccasin Cr. 
Plant 


Don Pedro 
Plant 


Belk Power 
ouse 


Kern Canyon 
nt 


Kern River 
No. 3 


120 mi. from Simple concrete Two-12,800 ft. 


or Detinitely Projected 


Pipes, Canals or Maker of 
Location Dam & Reser- Tunnels Water Wheels 


vor 








Not awarded 
Vancouver, garchg!57’ high. long, 124 x 14’ 
B.C. ape} 1,250,- concrete lined, 

,500 sec-ft. flow 
40 mi. East Escher Wyss 
of Vancou- Co. 
ver, B.C. 
100 mi. N.E. Small diversion Length 2,675’ un- Pelton Water 
of Seattle, damon New- der 266’ pressure Wheel Co. 
Wash. halem Creek at lower end 


100 mi. N.E. 240’ high Two 11,000’ long Not awarded 
of Seattle, 
Wash. 


100 mi. N.E. 450’ high 1,000,- Length 17,000’ Not awarded 

of atte, 000 aurett. 
storag: 

abot 30 mi. No oddi: ions 


3 mi. of 78-in. Pelton Water 
E. of Seattle to dam. y 


wood stave and Wheel Co 
steel pipe, normal 
flow 310 sec-ft. 
In Spokane Inclined slab None 
and buttresses 
0’ high 


I. P. Morris 


Near Twin Concrete Di- Length 450’ 10}xS. Morgan 
Falls, Idaho version Dam 103’ 800 sec-ft. “Smith 
20’ high gow concrete 


Abou 60 mi. Gravity arch Length 5,300’ 14 Not awarded 
. of Taco- 210’ high 150, _ x 20’ 700 sec-ft 


ma 3.000 acre-ft. ~ flow, concrete, 
storage lined,’ 
50 mi. S. of I. P. Morris 
Salt Lake 
City 


On White Gravity con- 


Salmon crete dam 62}’ 

River high 

55 mi. from Earth fill 22’ §4 mile conduit 
Portland high 


2mi.S.of Raise water None 
Calif.-Ore, level 14’ behind 
State line present dam 


Bear River Previously Pelton Water 
Placer constructed Wheel Co. 
County : 


Hat ook Small timber Half mile canal’ Wellman 
- mi. N. of — diversion 600 sec-ft. flow Seaver 


Morgan 
245 mi. N. Small timber 4,500’ of flume Wellman 
8S. F crib diversion 800 sec-ft. flow Seaver 
dam Morgan 
245 mi. N. Diversion weir Length 10,160’ Allis- 4° 
of S. F. 14’ dia. concrete Chalmers 


ined, 1,800 sec- 


ft. 
195 mi from Previously 20,400’ of tunnel Allis- 
F. on constructed 7x7’ to 10’ Chalmers 
Feather circular 
River 
140 mi. E. Hetch Hetchy 18 miles of 10x Not awarded 
of 8. F. dam 226’ hi 13 ft. tunnel 
30,600 acre-ft. 620 sec-ft. 
capacity 


Tuolumne Gravityeoncrete Power house S. Morgan 
River above dam 283’ high. monolothic with Smith, 


Lagrange 270,000 acre-ft.dam 
storage 
Kings River yo arch, Le th * 000’ Not awarded 
0’ high 45,000 12’ ed 


ind storage 400 coke flow 
18 mi. N. E. Diversion dam Length 8,300’ 11’ Allis- 
of Bakers 15’ adn at tail- circular 800 sec- Chalmers 


field *. flow 
River Not 1 
130 mi. from Concrete diver- 12 mi. 8 x 8} ft., Pelton Water 
Los Angelession dam 25’ chiefly lined with Wheel Co. 
high generate 600 sec- 
t. flow 


Big Creek No. opt mi. from Concrete diver- Le - 5,600’ mi. ¥. Morris 


Los Angelession dam 60’ x 2 
high 2, 050s seo-ft. 7S 


Big Creek No. 3 235 mi. from Small diversion ret 30,000° Not awarded 


Santa Paula 
Project 


Torect Home 
Plant 


Levini 
Creek Plant 


Los Angeles dam 21x21 3, 
pode flow 
Sespe Creek Six multiple 
Ventura Co. arch dams 11 
Cc: to 245’ high 
16 mi. from Rock filldam, 5.6 mi. of wood Not awarded 
San 80’ high stave pipe, nor- 
Bernardino ag flow 20 sec- 


314 mi. tren Tee rock fill ? 200’ unlined Not awarded 
San mber face tunnel, n 
0. dame 45 to 57’ flow 40 seo-ft. 
high 


for 1922 


Penstocks 


Fight, dividing 
into 16 at power 
house 78” to 
50’ dias. 

One riveted 
steel line 14)’ 
dia. 170’ long 
One electrically 
welded line 1,122 
long 33” to 30” 
dia. 

Three, 1,000’ 
long, 11’ to 10° 
dias. 


One 2,600’ 
penstock, 78” 
to 68” dia. 


One 370’ long. 
Reinforced con- 
crete 18’ dia. 


One riveted steel 
line 172’ long, . 
10’ ia. top. 


Two initial, four 


ultimate 3,200 
long 80” to 48” 
dias. 

One riveted steel 
line 798’ long 6’ 
dia. 


Two concrete 


lines 133’ long 


10’ dia. 


Allis-Chalmers 200’ long 16’ 


dia. top and 
bottom, riveted 
steel 


One riveted steel 
line 1,605’ long 
10’ to 8’ dias. 
One riveted steel 
line 413’ long 
10’ to 8’ dias. 


Two riveted stee 

and —_—_ 
lines 1,372’ long 
10?’ to 8’ dias. 
Two riveted 
steel lines 2,082’ 
long 66” to 42” 
dia. 

Three line 4,700’ 
long 104” to 52” 
dias. 


Three reinforced 
concrete tubes in 
dam 200’ long 

6 dia. 

Four welded 
lines 5,425’ long 
48” to 24” dias. 
One riveted steel 
line 568’ long 8’ 
to 7’ dias. 


Two riveted and 
Te one 

long 7’ to 
3 dias. 


One riveted and 
welded steel line 
2,700’ long 8’ to 
6’ dias. 


One, 6,330 long 
24’ to. ie dias. 


riveted steel , 


One, 40” to 32” 
dias. 
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: Present Stage Ultimate 
Prime Static of Development Capacity 
Movers Hedd of plant, 

Feet kw 
16 - 25,000 1,200 Project started 
hp. double middle of 1920 
overhung 
impulse units 
One 13,000 110 ‘To be in service 35,400 
bp. Fran- Mar. 1, 1922 
cis turbine 
One double 510 Completed in 
overhung summer of 1921 
impulse 
unit 
Six 30,000 395 Preliminary 180,000 
kva. units work under way 
11,000’ tunnel 
contract let. 
Six 45,000 470 to Gorge plant to 270,000 
kva. units 72 Se qumgueiad in 
One 20,000 630 = Installation 40,000 
Pp. over- completed 
hung Fran- Oct., 1921 
cis turbine 
One 14,250 64 Completed 10,000 
hp. vertical May |}, 1921 
reaction 
turbine 
One 14,500 204 Headworks 11,100 
hp. Fran- partially con- 
cis turbine pleted in 1921 
(Initial) 590 Real estate and 56,000 
Two 22,500 right acquired 
hp. units Surveys and test 
borings under way 
One 7,700 340 
hp. vertical 
reaction turbines 
unit 
Two 4,200 60 Final surveys 6,000 
hp. verti- completed 
cal reaction 
units 
One 27,500 860 Tobe completed 
hp. reaction in 1924 
turbine 
One 10,000 125 To bein service 20,000 
kw. horizontal in latter part of 
reaction 1922 
turbine 
One 20,000 1,375 In course of in- 12,000 
hp. double stallation 
overhung 
impulse unit 
One 15,000 217 ‘In service 10,000 
hp. vertical 
reaction 
One 15,000 198 In service 10,000 
hp. vertical 
reaction 
turbine 
Two 40,000 440.5 Tobecompleted 63,000 
hp. vertical in 1922 
reaction 
turbines 
Two 30,000 1,008 , Completed 120,000 
hp. double summer of 192! 
omens. 
impulse w 
Three or = 1,325 Construction 150,000 
25,000 hp. under way. 
double run- Plant to be 
ner impulse Competes in 
wheels 192 
Three 6,700 160to Started 70,060 
hp. reaction 240 June 1921 
turbines 
7 44, — 2,495 | ae 108,500 
impulse to start 
wheel re 1922 
One" 12,000 _ 230 Inservice 18,C00 
hp. vertical summer of 1921 
neis 
turbine : 
Two 22,500 806 In service 32,000 
lp. single summer of 1921 
runner ver- 
tical reae- 
tion turbines 
One 30,000 729 = In service 135,000 
hp. vertical August, 1921 
reaction 
turbine Tunnel Started 150,000 
Three (625 Nov., 1921 
35,000 hp. 
units : 
Preliminary Tot. for 
work startedin six re 
1921 8,500 
One 2,500 2,047 Work on 2,500 
kw. impulse to 
wheel Li son to be in. in ser- 
— 
One 17,900 1,670 “Dams 12,500 


—— 
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horsepower of developed energy, used industrially, means 
employment for one skilled workman, the possibilities as a 
national asset latent in the 16,826,000 hp. represented by 
applications now before the Commission will readily be 
appreciated. 

FINAL ACTION ON SOME PROJECTS 


Up to Nov. 1 final action has been taken on 89 applica- 
tions, in which 27 preliminary permits and 31 licenses were 
authorized, involving 1,413,600 primary and 2,627,000 
installed horsepower. Of the projects under license con- 
struction is now under way on those noted in the accom- 
panying table: 


WATER POWER PROJECTS UNDER FEDERAL LICENSE 
NOW UNDER WAY 
-—— Horsepower 


Primary _Installed 
Henry Ford & Son, Inc., Hudson River, N. Y......... 3,640 
Niagara Falls Power Co., Niagara River, N. Y........... 341,500 
Southern California Edison Co., Big Cr., Calif... . . 165,000 
Alabama Power Co., Coosa‘ River, Alabama . 21,760 
Snow Mountain Power & Water Co., Eel River, California. . 9,500 
Western States Gas and Electric Co., American 
River, California. ...... ‘. wl i rarahs 6,400 
Wisconsin- Minnesota Light & Power Co., 
Chippewa River, Wise 5 
(preliminary construction only) 


Total 1,276,400 


557,800 

The commission’s serious need is for Congressional 
authorization which will permit the use of its appropria- 
tions in employment of personne] sufficient to make up a 
small organization of trained and experienced men capable 
of meeting intelligently the important and perplexing en- 
gineering and economic problems which are constantly 
arising and upon the correct solution of which will depend 
the value of federal legislation and, in no small degree, the 
future of the electric power industry. The Comptroller of 
the Treasury having ruled that the commission could employ 
no person other than its executive secretary, but must 
rely entirely upon assignment or detail of individuals from 
the several executive departments, it has been necessary 
to proceed on that unsatisfactory basis. Recommendation 
is made that immediate steps be taken to amend the Federal 
Water Power Act, at least to the extent necessary to permit 
the commission to employ its own personnel. 


More ASSISTANTS NEEDED 


It is pointed out that a satisfactory general law has been 
passed, but its full benefits are not being received because 
of lack of adequate means for its administration. Until the 
situation is corrected the commission must pursue one or 
two courses—carry out the provisions of the law, act only 
upon such applications as it can handle in compliance with 
the law and defer action indefinitely upon the remainder; 
or ignore the requirements of the law, issue permits or 
licenses without adequate investigation, without making the 
valuations required by the act and without enforcing the 
safeguards provided by the act. As industrial conditions 
improve, there will be pressing need for more and cheaper 
power. This can be supplied to the degree needed only 
from the sources under federal control. Instead of further 
delay the government should be bending every effort toward 
releasing under reasonable safeguards the water powers 
it has been hoarding for so many years. 

Much time and care has been devoted during the year 
to compilation of the rules and regulations governing ad- 
ministration of the Federal Water Power Act. The first 
ten regulations included matters which had been covered 
in considerable degree by regulations under earlier laws. 
The remaining subjects to be covered were largely new, con- 
cerned matters not hitherto involved in federal administra- 
tion, and required a careful study of the act and the con- 
sideration of legal, economic, and financial questions of con- 
siderable complexity. In the preparation of these regula- 
tions advice and criticism were freely sought in order that 
the regulations, when adopted, might be suited to the actual 
conditions surrounding electric-power development. Final 
amendments were adopted by the commission on May 28 
and promulgated on June 6, 1921. 
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New York Port Authority Submits 


“Comprehensive Plan” 


Scheme Includes Most of Details of Report of 
Bi-State Commission, but Adds Motor Truck 
Delivery for Immediate Relief 


oo COMPLIANCE with provisions of the acts creat 
ing it, the Port of New York Authority, under date 
of Dec. 21, 1921, submitted to the legislatures of New 
York and New Jersey the “Plan for the Comprehensive 
Development of the Port of New York.” This “compre- 
hensive plan” had to be submitted before the beginning 
of this year, and it will have to be approved by the 
two legislatures before the Authority can begin to 
function as a governing body, or before it can embark 
on any of the enterprises it has planned. Except for 
some changes in routing of the various belt-lines and 
some emphasis on a scheme for immediate relief of 
freight congestion by means of motor truck distribution, 
the plan is about the same as the one submitted a year 
ago by the New York-New Jersey Interstate Port and 
Harbor Commission. (See Engineering News-Record, 
Jan. 27, 1921, p. 177; Feb. 10, 1921, p. 271.) That is, 
there are the various systems of belt-lines, inner and 
outer, including a tunnel across New York Bay from 
Bayonne to Brooklyn and the automatic electric conveyor 
in tunnel under the Hudson and under Manhattan. 


FUNDAMENTAL PRINCIPLES 


The fundamental principles of the scheme are stated 
as follows: 


First—That terminal operations within the Port District, 
so far as practicable, should be unified; 

Second—That there should be consolidation of shipments 
at proper classification points so as to eliminate duplication 
of effort, inefficient loading of equipment and realize 
reduction in expenses; 

Third—That there should be the most direct routing of 
all commodities so as to avoid centers of congestion, con- 
flicting currents and long truck-hauls; 

Fourth—That terminal stations established under the 
comprehensive plan should be union stations; 

Fifth—That the process of co-ordinating facilities should 
so far as practicable adapt existing facilities as integral 
parts of the new system, so as to avoid needless destruction 
of existing capital investment and reduce so far as may be 
possible the requirements for new capital; and endeavor 
should be made to obtain the consent of the States and local 
municipalities within the Port District for the co-ordination 
of their present and contemplated port and terminal facili- 
ties with the whole plan; 

Sixth—That freight from all railroads must be brought 
to all parts of the port wherever practicable without cars 
breaking bulk, and this necessitates tunnel connection 
between New Jersey and Lond Island, and tunnel or bridge 
connections between other parts of the port; 

Seventh—That there should be urged upon the federal 
authorities improvement of channels so as to give access 
for that type of waterborne commerce adapted to the various 
forms of development which the respective shorefronts and 
adjacent lands of the port would best lend themselves to; 

Eighth—Highways for motor truck traffic should be laid 
out so as to permit the most efficient inter-relation between 
terminals, piers and industrial establishments not equipped 
with railroad sidings and for the distribution of building 
materials and many other commodities which must be 
handled by trucks; these highways to connect with existing 
or projected bridges, tunnels and ferries. 

Ninth—Definite methods for prompt relief must be 
devised that can be applied for the better co-ordination and 
operation of existing facilities while larger and more com- 
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nyehensive plans for future development are being carried 
After reiterating the arguments made by the previous 
commission in favor of its general plan, which include 
the general principle that the Manhattan waterfront 
must be released for ocean steamers, the Jersey water- 
front reserved for railhead connections from rail to ship 
and that break-up stations should be west of the Bergen 
hills and inland in Manhattan, 
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connecting is an existing unit. Many other belt lines will be 
necessary to promote and serve industrial developments and 
water fronts. These form an essential part of the com- 
prehensive plan and their location has been fully discussed 
with and generally approved by the various localities to be 
served. They are located so as to co-relate their local 
improvements. 

Middle Belt Line—The keystone of the arch of railroad 
terminal co-ordination within the Port District. It con- 


the report outlines the “com- 
prehensive plan” as follows: 

The keystone to the arch of 
the structure which we term the 
“comprehensive plan” is the 


Automatic Electric System 
—e [mer or Waterfront Belt Lines 
eee eee Mididie Belt Lines 
—Omomoee Outer Bett Lines 
———-—— Boundary Line of Port District 


Q 2 a 6 8 


Miles 


medium of connections between 
the two sides of the port. This 
keystone is, therefore, the neces- 
sary belt line connecting all of 
the nine railroads on the wester- 
ly side of the port, together with 
a tunnel under the bay and belt 
line to connect them with the 
three trunk lines on the easterly 
side of the port. In locating 
these there are two main factors 
to be considered i.e., the purely 
physical factor and the service 
factor. The location of this belt 
line on the westerly side and of 
the tunnel was determined by 
many impelling reasons and 
only after very intensive study. 

The chief reasons are: 

(a) That in this location can 
be made the shortest connecting 
link between all of the railroads 
terminating on the west side of 
the port, 

(b) That it lies adjacent to 
and easterly of the existing 
breakup and classification yards 
of each of those railroads, with 
which it can be readily con- 
nected; 

(c) That the cars from trains 
broken up and classified in those 
yards will then continue to move 
to this shortest connecting belt 
line by the shortest and most 
direct route and in the right 
direction; 

(d) Conversely, that the same 
principle applies to westbound 
movements; 

(e) The proposed tunnel from 
Greenville to Bay Ridge is the 
straightest, shortest and most 
direct course from that belt line 
to the easterly side of the port. 
It is the most favorable location 
for construction, for freedom 
from interference by moving 
craft during construction, for 
under-water depth below which 
any permanent structure must be built, for absence of 
curves and for easy grades. 

Considered, therefore, merely from the physical aspect 
of tunnel construction alone, this location has the most 
advantages. Considered from the question of short con- 
nections and approaches, both the physical and operating 
elements make it the best. 

It is by means of this same belt line that at appropriate 
locations there can be established suitable facilities for 
the consolidation of the car float and lighterage movement 
that must continue. 

The belt line on the easterly side forming the through 





MAP SHOWING BELT-LINE AND MANHATTAN AUTOMATIC RAILWAYS IN 
PORT AUTHORITY'S COMPREHENSIVE PLAN 


nects New Jersey and Staten Island and the railroads on 
the westerly side of the port with Brooklyn, Queens, the 
Bronx and the railroads on the easterly side of the port. 
This connection is the myst direct, the shortest and the 
cheapest of any brought to the attention of the Commis- 
sioners for study or consideration. 

Its length is approximately 614 miles, of which approx- 
imately 514 miles have already been built. 

The route of the Middle belt line is as follows: Com- 
mencing at the Hudson River at Spuyten Duyvel running 
easterly and southerly generally along the easterly side of 
the Harlem River, utilizing existing lines and improving 
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and adding where necessary, to a connection with Hell Gate 
Bridge and the New Haven R.R., a distance of approx- 
imately seven miles; thence continuing in a _ general 
southerly direction, utilizing existing lines and improving 
and adding where necessary, to a point near Bay Ridge, 
a distance of approximately 184 miles; thence by a new two- 
track tunnel under New York bay in a northwesterly direc- 
tion to a portal in the Greenville yard of the Pennsylvania 
Railroad in Jersey City, a distance of approximately 5 miles, 
to a connection with the tracks of the Pennsylvania and 
Lehigh Valley R.R.; thence in a generally northerly direc- 
tion along the easterly side of Newark Bay and the Hacken- 
sack River at the westerly foot of the Palisades, utilizing 
existing tracks and improving and adding where necessary, 
making connections with the Jersey Central, Pennsylvania, 
Lehigh Valley, Delaware, Lackawanna & Western, Erie, 
New York, Susquehanna and Western, New York, Ontario 
and Western, and West Shore railroads, a distance of 
approximately 10 mile’. From the Greenville portal of the 
Bay tunnel and from the line along the easterly side of 
Newark Bay by the bridges of the Central Railroad of New 
Jersey (crossing the Hackensack and Passaic rivers) and 
of the Pennsylvania and Lehigh Valley R.R. (crossing 
Newark Bay) to the line of the Central Railroad of New 
Jersey running along the westerly side of Newark Bay and 
thence southerly along this line to a connection with the 
Baltimore & Ohio R.R. south of Elizabethport, utilizing 
existing lines and improving and adding where necessary, 
a distance of approximately 12 miles; thence in an easterly 
direction crossing the Arthur Kill, utilizing existing lines 
and improving and adding where necessary, along the 
northerly and easterly shores of Staten Island to the new 
city piers and to a connection, if the City of New York con- 
sent thereto, with the tunnel under the Narrows to 
Brooklyn provided for under legislation as a municipal 
project—a distance of approximately 9 miles. 


Marginal Railroad in the Bronx extending along the 
shore of the East River and Westchester Creek connecting 
with the Middle belt line (No. 1) and with the New York, 
New Haven and Hartford R.R. in the vicinity of West- 


chester. Its length is approximately eight miles. 

Marginal Railroad in Queens and Brooklyn extending 
along Flushing Creck, Flushing Bay, the East River and 
Upper New York Bay. It connects with the Middle belt 
line. It utilizes certain existing lines of the Brooklyn 
Eastern District, Jay Street, New York Dock and Bush 
Terminal companies. It has a length of approximately 193 
miles, of which approximately 4 now exist and about 153 
miles will be new. 

Short Existing and New Lines connecting up main belt 
lines and serving as minor marginal lines. 

Marginal Railroad on Jamaica Bay—This line is new and 
connects with the Middle belt line. It has a length of 
approximately twelve and one-half miles. 

Marginal Railroad on Staten Island—This line is new and 
will open up territory for commercial and _ industrial 
development. It connects with the Middle belt line and with 
a branch from the Outer belt line; with its branch it is 
about fifteen and one-quarter miles long. 

Marginal Railroad on Newark Bay and the Hackensack 
River and connects with the Middle belt line. This line 
which does not now exist will open up territory for com- 
mercial and industrial development. It has a length of 
approximately seven miles. 

Marginal Railroad extending along the westerly side of 
the Hudson River and the Upper New York Bay. It is 
made up mostly of existing lines—the Erie Terminals, Jersey 
Junction, Hoboken Shore, and National Docks railroads. 
It is to be improved and added to where necessary. It has 
a length of approximately 16) miles of which about 15 
miles now exist. 

Marginal Railroad connecting with the middle belt line 
and extending through the Hackensack and Secaucus 
Meadows. It will open up territory for commercial and 
industrial development. It is a new line and has a length 
of approximately 23 miles. 

Outer Belt Line, extending around the westerly limits of 
the Port District beyond the congested section. Its northerly 


terminus is on the Hudson River at Piermont above the 
harbor congestion and it connects by marginal railroads at 
the southerly end with the harbor waters below the con- 
gested section. By spurs it connects with the Middle belt 
line on the westerly shore of Newark Bay and with the 
marginal railroad on the westerly shore of Staten Island. It 
will have great value in that it will afford military protec- 
tion to the Port District. It will serve as an interchange 
between the railroads beyond the congestion and will open 
up territory for industrial development. It has a length of 
approximately 71 miles which is all new construction. 

Automatic Electric System for serving Manhattan Island 
Its yards will connect with the Middle belt line and with al! 
the railroads of the Port District. It is a standard gage 
underground railroad deep enough in Manhattan to permit 
of two levels of rapid transit subways to pass over it. The 
only standard railroad cars that will be brought through 
to its Manhattan terminals will be those with perishables 
and food products in refrigerator cars. Cars with mer- 
chandise freight will be stopped at its yards. Freight from 
standard cars will be transferred on to wheeled containers, 
thence to special electrically propelled cars which will bear 
it to Manhattan. This frieght will be kept “on wheels” 
between the door of the standard freight car at the transfer 
point and the tailboard of the truck at the Manhattan ter- 
minal or the store door as may be elected by the shipper or 
consignee, thus elminating all extra handling. Freight cars 
will thus be released more quickly from the terminals, thus 
effecting a material saving in the use of railroad equipment. 

Union terminal stations located on Manhattan in zones 
of equal trucking distance, as to pick-ups and deliveries, will 
be served by the system. These terminals will contain 
storage space and space for other facilities. The automatic 
electric system will bring all the railroads of the port to 
Manhattan on equal terms as to time, service and cost. 

It will be noted that these belt-lines, different in some 
details from those indicated in the earlier report, the 
most important divergence being the connection from 
the Middle belt-line into the middle section of Staten 
Island, where it-connects with the Narrows tunnel line, 
recently proposed by the Board of Estimate of the City 
of New York. - 

In defense of the automatic railway freight delivery 
scheme, the report reiterates the arguments of the Bi- 
State report, but it notes that the execution of this 
part of the plan “must be a process of evolution rather 
than revolution.” In recognition, apparently, of the 
difficulties in initiating such a radical and expensive 
plan, the Port Authority recommends the early consoli- 
dation of railroad car float and lighterage service, the 
unification of truck services and the establishment on 
Manhattan of inland union terminals serving such con- 
solidated and unified floating and truck operations “the 
inland terminals to be so designed and placed as to be- 
come the terminals of the automatic electric system 
when built and installed.” The plan for present relief, 
however, is only sketchily treated in the report, which 
includes a map showing the subdivision of Manhattan 
Island into a number of “trucking zones” with interior 
and waterside terminal stations. 

No details are given of the manner in which the 
Authority proposes to raise the funds. necessary for its 
works, except by stating that financing is a function 
independent of taxing powers and that it will be carried 
on as in similariy constituted bodies here and abroad. 
Nothing is given as to possible costs, nor, in any definite 
fashion, of the chronological precedence of various parts 
of the scheme. 

The report contains maps showing the “comprehensive 
plan,” the relation of that plan to the several port and 
terminal schemes proposed by various municipalities in 
the port district, detail? maps of those separate schemes 
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and an outline map indicating proposed highway routes 
in connection with the port. 

The report is signed by all the members of the Port 
of New York Authority: For New York, Eugenius H. 
Outerbridge, chairman, Alfred E. Smith and Lewis H. 
Pounds; for New Jersey, J. Spencer Smith, chairman, 
De Witt van Buskirk and Frank H. Ford. W. W. 
Drinker is terminal engineer, E. C. Church, transporta- 
tion engineer, J. A. Jackson, electrical engineer and 
Nelson P. Lewis, Morris R. Sherrerd and Francis Lee 
Stuart, members of the Technical Advisory Board. B. 
F. Cresson, Jr., is chief engineer and George W. 
Goethals, consulting engineer. 


Independent Floor-Beams and Slab in 
‘New Concrete Arch Bridge 
N ORDER to simplify the floor forms in the construc- 
lua of a large concrete arch bridge now being built 
in Pittsburgh, the engineers designed the slab and floor- 
beams as independent elements, the slab to rest on top 
of the completed floor-beams. In construction, the 





DECK CONSTRUCTION OF BEECHWOOD BLVD. BRIDGE 


spandrel columns resting on the arch ribs and the floor- 
beams will be concreted in forms built up from the 
ribs and subsequently, after removal of these forms, the 
forms for the floor slab and the fascia stringers on 
either side will be built between the floor-beams and sup- 





theoretical springing lines, and 57 ft. theoretical rise, 
or 55.89 ft. rise of intrados. It will carry Beechwood 
Boulevard across the depressed Saline St. at the 
entrance to Schenley Park. A sketch of the normal 
floor-beam construction is given in the drawing. The 
floor panels are 15} ft. long, center to center of floor- 
beams. The two arch ribs, 26 ft. apart on centers, are 
each 8 ft. wide, with a crown depth of 64 ft. They are 
reinforced with eight angles 6 x 4 x } in., connected at 
intervals of 3 ft. by encircling tie bars 2} x 8 in. 

The bridge was designed by Assistant Engineer 
Appel of the bridge division, Department of Public 
Works. 


Progress of Federal Reclamation 


HE annual report of Arthur P. Davis, director of 
the U. S. Reclamation Service, shows that the 
works of the Reclamation Service in the arid and semi- 
arid states of the West served in the fiscal year 
1920-21 areas agrgegating 2,845,000 irrigable acres, 
including 1,662,000 acres for which the government 
systems furnished the sole supply of irrigation water, 
and 1,183,000 acres to which in most cases the Service 
furnished stored water in bulk to supplement the 
partial supply of private systems otherwise dependent 
on unregulated stream flow Of the first class, 1,224,- 
000 acres were actually irrigated and 1,154,000 har- 
vested producing crops to the value of more than 
$66,000,000. Of the other class, from less complete 
information, it is roughly estimated that 982,000 acres 
were irrigated and 950,900 cropped, producing crops 
to the value of $47,500,000, or a grand total of nearly 
$114,000,000. Within the projects constructed by the 
Service are 32,835 irrigated farms with a tota] popula- 
tion of more than 125,000. 
‘Since the government works began the delivery of 
irrigation water, the crops produced on the reclaimed 
lands have exceeded $400,000,000 in value. This 


GENERAL FEATURES OF BEECHWOOD BOULEVARD BRIDGE 


ported by them. This avoids the necessity of carrying 
the heavy floor forms and slab by supports extended up 
from the arch rib. No definite plane of separation 
between slab and beams is provided except that formed 
by the construction joint, and on the contrary the 
floor-beam diagonal reinforcement is allowed to extend 
up into the slab. But the beam is designed as though 
it terminated at the bottom line of the slab rather than 
as a beam extending to the top of the slab or as a 
T-beam utilizing part of the slab for compression area. 

As shown in the accompanying drawing, the bridge, 
which is of exceptionally handsome outline, is a two-rib 
parabolic structure with open spandrels, of 267 ft. 44- 


in. span between faces of abutments, or 279 ft. between: 


includes nothing for the large areas under private 
systems served government water and does not include 
increased values produced as livestock and stock prod- 
ucts. The increase in the value of lands is estimated 
to amount to over $500,000,000 based on government 
reclamation work. ‘ 

At the end of the fiscal year the service had con- 
structed 100 storage and diversion dams; more than 
13,000 miles of canals, ditches and drains; 109,000 
canal structures and 7,700 bridges. It had built 1,000 
miles of roads, 83 miles of railroad, 4,000 miles of 
telephone and transmission lines and had excavated 
over 188,000,000 cu.yd. of earth and rock, over 9,000,- 
000 of which was excavated in the past fiscal year. 
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HINTS FOR THE CONTRACTOR 





BEFORE AND AFTER COATING ROCK FACE WITH GUNITE IN POWER HOUSE TAILRACE 


Gunite Protection For Loose Rock Wall 


ROUGH hand placed rock facing on an embankment 

near the tailrace of the San Joaquin Light & 
Power Corporation’s Kern Canyon plant was so located 
that it might be submerged and subject to strong water 
current during high water. In order to strengthen the 
face against damage from this cause, the cement gun 
was used to bond the rocks and gravel together and 
give the slope a smooth, comparatively impervious coat- 
ing. The result of this treatment, shown in the accom- 
panying illustration, was a highly satisfactory job at 
low cost. A vertical face of boulders held in place by 
a clay bearing gravel like a conglomerate, which was 
left by the excavation of the tailrace was treated in the 
same manner. 


Dumping Device Unloads Gravel Boxes 


N CONSTRUCTION work recently carried out by the 
San Joaquin Light and Power Corp. it was occa- 
sionally necessary to haul gravel in rather large quanti- 
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ties by motor truck. The company did not own any 
motor trucks equipped with dump bodies but had on 
hand plenty of ordinary trucks. If the requirements 
had been for continuous gravel haul, it might have been 


advisable to secure dump trucks, but, under the cir- 
cumstances, it was found expedient to use gravel boxes 
that could be removed quickly when the trucks were 
needed for other service. 

A box design was accordingly worked out by means of 
which a hoist installed at the bunkers would dump the 
load as effectively as the regular dump trucks. The 
boxes were made of 2 x 12-in. planking, well braced to 
a frame of 6 x 6-in. and 4 x 4-in. timbers. The rear 
end of the box was hinged to the truck body, the hinge 
constituting a center line about which the box would 
swing when the front end was raised. Five-ton trucks 
were used and a 3-in. strap iron bearing shoe, 4 in. 





GRAVEL BOX IN RAISED POSITION UNDER 
GALLOWS FRAME 


wide and about 18 in. long was provided at the rear end 
of the box on the underside of the 6 x 6-in. timber to 
transfer the weight at the hinge point to the I-beam of 
the truck chassis. : 

The lifting was done by an air hoist mounted on a 
gallows frame over the dumping platform at the storage 
bins. The hoist operated a 4-part block and tackle that 
attached to a cable sling on the front of the box. When 
boxes were to be removed the hinge joint was unbolted 
ind the hoist raised box from the chassis. The boxes 
had a capacity of 3.92 cu.yd. and were lined with 12-gage 
iron to prevent wear of the planking. 











January 5, 1922 


ENGINEERING NEWS-RECORD 31 





Cable Strength Developed in Anchor 


METHOD of fastening 2-in. cable to an anchorage 
{/\ without sacrificing any of its strength was em- 
ployed on cableways used recently in the construction of 
the Kern Canyon plant of the San Joaquin Light & 
Power Corp, near Bakersfield, Cal. When the concrete 
anchorage was being cast, there was imbedded in it a 
4-in. pipe bent in the form of a loop with both ends 
projecting on top of the anchorage, the minimum radius 
being about 2 ft., as shown in the accompanying draw- 
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A CONVENIENT METHOD OF ANCHORING HEAVY CABLE 


ing. When the concrete had hardened the end of the 
cable to be anchored was welded to the end of a }-in. 
cable which was passed through the pipe and used to 
pull the main cable through. The end of the cable was 
then made fast by five Crosby clamps 30 in. apart with 
clips in between. The pipe was filled with grease before 
the main cable was pulled through. This made it easy 
to get the cable in and out, and meantime, with the aid 
of waste stuffed in the ends of the pipe, prevented 
rusting. After the completion of the work the cable was 
easily removed and its entire length salvaged 


A Barrel Water Heater for Building Work 


By B. FRANCIS DASHIELL 
Dunkirk, Md. 
WATER heater for building operations, such as 
mixing concrete, plaster, mortar, etc., during freez- 
ing winter weather is shown by the drawing. 

The heating coil is made up of elbows and short 
lengths of pipe built up in the shape of a square, with 
the sides slanting to provide a continuous spiral drain 
from top to bottom, A large barrel is used as the 
reservoir for the water. The coil is connected to the 
barrel with pipe lock nuts, leather washers being placed 
between the nuts and the staves as shown in the detail. 
Screw pipe unions are placed next to the barrel so that 
the coil can be detached when removing the outfit. 

In operation, the barrel is placed upon a stand so that 
the coil will be at the proper height above a fire built 
underneath to be in the hottest part of the blaze. A 
tight fitting cover should be provided for the barrel as 
the water will heat more quickly and when once hot will 
stay so as long as the fire is kept going and water is 
furnished to keep the barrel filled above the upper pipe 
connection from the coil. 

A simple pipe coil can be used in place of the built up 
coil, but its construction requires the services of a 





Detail of Barrel and 
Pipe Connections . 


WATER HEATER FOR COLD WEATHER CONSTRUCTION 


skilled blacksmith to bend the coils and costs more than 
the one shown, for which odd pipe pieces and old fittings 
are used by anyone handy with a wrench. 


Reinforcing for 65-Ft. Cylinder 
Pier Placed as Unit 


N PUTTING in the 
piers for two spans 
of the Long Beach, 
Long Island bridge, 
which connects 
Wreck Lead with 
Long Beach, cylinders 
of an unusual length 
were used. Placement 
of reinforcing steel 
became a_ problem, 
and this the con- 
tractor solved by 
building up the steel 
in squirrel-cage fash- 
ion, raising the whole 
by a derrick and 
lowering it into the 
cylinders. The 
squirrel cages were 
built upon circular 
templets made of 
double segmental 
layers of 2-in. lumber. 
To these were fas- 
tened the 1-in. ver- 
tical reinforcing bars, 
spaced on 6-in. cen- 
LIFTING THE 11-TON CAGE ters. In one of the 
INTO PLACE piers the cages at- 
tained a length of 65 

ft., the templets being spaced about 8 ft. apart. 

Circular reinforcement used was -in. steel rods 
spaced on 2-ft. centers and to make the whole positive 
from breaking &-in. rods were fastened spirally at about 
18-in. centers. When the cages had been made up they 
were hoisted into vertical position and lowered by a 
floating derrick with an 80-ft. boom. As the cages were 
lowered the templets were cut out. 

In the accompanying photograph the squirrel cage for 
one of the 65-ft. steel cylinders is being hoisted into 
position. 

The contractor who devised this system was the 
McLean Contracting Co.; Baltimore, and the bridge is 
being constructed by Nassau County, N. Y., with W. 
Fred Starks in charge for the county. 
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Reorganization of the French Railroads 


PERATION of the six main railway lines of France 

under a single agreement with the state; pooling of 
net revenues into a common fund, from which any de- 
ficits of weaker lines will be paid; maintenance of this 
fund at a specific figure, after an initial contribution by 
the state, by periodic advances or reductions of tariffs, 
as required; fixing of maximum rates by the govern- 
ment—these are some of the salient features of the pro- 
posed legislation for solution of the post-war problems 
of French railways, which have been under discussion 
at public hearings for some months by committees of 
the Senate and Chamber of Deputies and which will 
probably be enacted into law by the end of the calendar 
year, according to a recent bulletin published by the 
Department of Commerce. 

The proposed law provides for a supreme council 
in which the operating companies, the government, and 
the public will be represented. This body will formulate 
the future policies of the railways, which will be binding 
on all the companies. In all matters of general policy 
the government will exercise a supervisory control, leav- 
ing to the corporations the actual administration and 
operation of the lines. The state guarantees operating 
expenses, bonded indebtedness, and preferred dividends, 
thus making it easy for the lines to raise the large 
amount of capital necessary for improvements and ex- 
tensions. 

Detailed plans and estimates have been prepared for 
the electrification of 5,000 miles of railways. The enor- 
mous advance in the cost of coal in recent years has 
given impetus to the utilization of the water-power 
resources of the nation in electrifying rail lines. Power 
stations operated with coal will be used in the vicinity of 
Paris and other large cities to supplement the hydro- 
electric plants. 

Through connections, now definitely planned, will bet- 
ter the communication with Central Europe, the Near 
East, and the Orient. A line, passing through Nantes, 
La Rochelle, Bordeaux, and Lyons, will reach Switzer- 
land, Northern Italy, Czechoslovakia, the Danubian 
countries, the Balkans, and Constantinople; also through 
Switzerland, Vienna, and Budapest. Another line, more 
to the north, is planned to pass through Harve, Paris, 
Strassburg, Prague, and Cracow to Kieff, and will form 
the western section of the proposed Eurasian Trans- 
continental line from the Atlantic to the Pacific. 

The total length of line now in actual operation, includ- 
ing the Alsace-Lorraine railways which have become an 
integral part of the French transportation system, is 
26,250 miles. About 761 miles are under construction 
and 688 miles of new lines are projected. 


Railroad Accidents 


An analysis of the latest Interstate Commerce Com- 
mission figures on the annual accident records of all 
railroads within the United States, prepared by the 
Committee on Accident Statistics of the American Rail- 
way Association, shows that fewer people were killed in 


1920 than in any year since 1898. In that year the 
number of passengers killed was 315, while last year the 
official records show only 229. Although the total 
number of employees in the railroad service is several 
times greater than in 1891, the fatal injuries to 
employees in 1919 and 1920 were less each year than 
they were twenty-nine years ago. 
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LETTERS TO THE EDITOR 


This department aims to be a forum for the discus- 
sion of the views of engineers and contractors. 
The range of interest should be as wide as possi- 
ble. Contributors are, therefore, asked to make 
their letters short. 


Beach Grass As Sand Shifting Preventive 


Sir—It is not known just what amount of moisture j 
required by the beach grass or “helm” mentioned by Mr. 
Kooy as a possible means of preventing the drifting of 
dune sand over the highways in southwestern California 
(Engineering News-Record, Oct. 27, p. 701.) It is believed 
that the conditions in Imperial County, California, affectin 
plant life are radically different from those in Holland 
where his method has been used with success. 

The average rainfall in this part of California is only 
from 3 to 4 in. per annum, and at Sterling, former; 
Mammoth Tank, the mean for over 40 years is but 2} in 
This station is less than 60 miles from the road mentioned 
Incidentally, snow has never been known to fall on this 
territory. Such beach grasses as grow along the California 
coast rely a great deal upon the fogs for moisture, but 
in Imperial County, back of the mountains fogs are almost 
unknown. Consequently, it is very doubtful whether the 
climatic conditions here are such as to allow the cultiva- 
tion of plants to prevent sand drifting over the highways. 

R. A. HILL, 
With Quinton, Code & Hill, 


Nov. 21, Los Angeles. Consulting Engineers 


Purifying Shellfish by Electrolytically 
Sterilized Sea Water 


Sir—I should like to make note of a simple method of dis- 
infecting sea water used in purifying shellfish. Shellfish 
are to be purified by “floating” in salt water of good sani- 
tary quality, to which a sterilizing substance is added at 
intervals. The process starts with a “sterilizing interval,’ 
during which the water contains an excess of sterilizing 
material sufficient to sterilize everything exterior to the 
shells. This is followed by a “drinking interval,” during 
which the shellfish exercise their natural functions in clean 
water, free from infective matters. A second sterilizing 
interval follows, to sterilize all material eliminated by the 
shellfish during the preceding functioning interval. This 
is again followed by a drinking interval. This alternation 
of sterilizing and drinking intervals is continued until the 
shellfish are purified to the extent required by given sani- 
tary standards. 

Such a shellfish purification plant operating at Inwood, 
L. L., will be more fully described in a later issue of Engi- 
neering News-Record. An electrolytic “cell” was installed 
to generate the hypochlorite solution directly from the sea 
water. Ordinarily these “cells” are designed to produce a 
hypochlorite solution of definite concentration with a stand- 
ard brine solution and electric current. Regulation of 
dosage is obtained by varying the quantity of this solu- 
tion added. 

Since, however, the quantity of hypolchlorite formed is 
proportional to the quantity of electric current passing 
through the “cell” as well as to the number of unit cells, it is 
possible to regulate the dosage by regulating the current 
and permitting a continuous flow of salt solution to pass 
through the “cell.” The current may be regulated by vary- 
ing the internal resistance of the cell, as by changing the 
concentration of the salt solution, or by varying the voltage 
applied, as by changing the external resistance in the cir- 
cuit. By a suitable combination it is a simple matter to 
adjust these factors so that a definite dosage is applied, and 
to so calibrate a rheostat as to read directly in parts per 
million the quantity of available chlorine under any condi- 
tions of operation. 
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While the simplest practical application of this method 
lies in the disinfection of sea water used in purifying shell- 
ish it may find application elsewhere. 

WILLIAM FIRTH WELLS, 
Biologist and Sanitarian, 
New York State Conservation Commission 
Albany, N. Y., Dec. 27. 





Column and Truss Bracing Blamed 
for Theater Roof Collapse 


Sir—Defective design is suggested by the report on the 
Brooklyn theater collapse reported in your issue of Dec. 8, 
p. 954. The sketches herewith indicate a type of struc- 
tural design which may or may not have been incorporated 
in the actual structure (and even if the structure was 
designed as indicated it would not necessarily prove that 
the failure occurred in the manner here suggested); but 
they convey a valuable lesson in structural steel design 
and for this reason they are brought to attention. 

Assume a case where, as in the Brooklyn theater, the 
ends of certain transverse trusses are carried on a longi- 
tudinal truss, one end of which rests on a column. 
Section AA shows the column properly braced in one 
direction, but Section BB, Stage 1, shows that it has no 
bracing at its top in the other. Here we have a condition 
of unstable equilibrium, and a result as shown for Stage 
2 is possible. 

The writer feels that in any such case as this the column 
should be extended to the top chord of the transverse 
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truss. Nearly all structural steel failures in the past have 
been due to lack of proper bracing and in looking for the 
cause of a failure in structural steel, to borrow a famous 
expression of detectives, cherchez the missing braces. It 
is to be hoped that the cause of the Brooklyn theater 
failure will be definitely determined because it will doubtless 
prove an invaluable lesson. 

A number of questions occur to one looking over this 
design. There is no erection bracing provided. The purlins 
which are used to brace the top chord should, according 
to present ideas of structural design, provide ample bracing 
for this chord., Yet the method is not altogether positive. 
The question of the strength of the brick piers has been 
raised. Such pier construction is used largely in theater 
work, and practice would seem to iudicate that it is safe. 
The piers are very large in proportion to their load, and 
as they are used to provide stiffness in the wall they 
probably are so excessive in area that it is inconceivable 
that they failed under the light truss load unless the bear- 
ing plates and trusses were inadequate. 

The form of the transverse truss is a peculiar one in 
that it is a combination of a collar beam and trussed 
rafters and induces in addition to its direct stress certain 
compression stresses and flexural stress which make the 
analysis rather complicated, and might easily lead one 
to suspect in case of a failure that the design had not 
been properly made. 

To my mind there is however, according to the sketches 
contained in your report, only one outstanding incorrect 
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peint of design, namely the fact that the steel column was 
not properly braced at the top in one direction. 
ELWYN E. SEEL 


New York, Dec, 12. Consulting Engineer. 


Sir—The case of the theater building in Brooklyn the 
collapse of which you describe in your issue of Dec. 8 is 
another example of faulty design. 

The great fault in this design is one piece with prac- 
tically all large steel failures. It is the omission of 
bracing. The long row of roof trusses, so far as the 
report of the failure shows, and so fe: the photographs 
show, had not a wire nor a rod of lat’. or sway bracing. 
The most natural thing in the world for these trusses to 
do was to fall over. It is only by a freak of nature that 
they stood up as long as they did. 

Besides having no diagonal bracing of any kind to hold 
the peaks of these trusses in line there was not an oppor- 
tunity to tie the roof to the end wall, for, by the photo- 
graphs, this wall was not yet built above the level of the 
bottom chords of the trusses. 

Naturally the pilasters on which the trusses rested would 
be messed up a bit by the collapse of the trusses. Also the 
column supporting the longitudinal truss would be jarred. 
The trusses as they lie with top chords flopped over all 
in one direction are sufficient index of the history of the 
collapse, 

Not long ago I checked the design of a building which 
was without bracing. I recommended that bracing be 
added. The builder’s engineer persuaded the owner that 
this was unnecessary. But when they came to erect the 
building, it was found impossible to line it up. Struts 
and rods were hurried to the site by express. 


EDWARD GODFREY. 
Pittsburgh, Dec. 13. 


Limestone Crusher Dust and Poor Concrete 


Sir—The account in Engineering News-Record, Dec. 8, 
1921, p. 934, of the failure of concrete building in which 
the aggregate was limestone with a considerable percentage 
of crusher dust, reminds me that two experiences of this 
kind have come to my personal attention. 

The first case was that of some concrete piers for a steel 
truss bridge over the Kankakee River in Indiana. After 
a lapse of about one year, the concrete of these piers was 
still soft and samples could be taken out with a heavy 
trowel. The remains of the pile of aggregate showed the 
concrete had been made with soft limestone containing 
crusher dust. The coping on the abutment, which was 
made with sand aggregate, was hard and firm. The con- 
crete in the piers of a railroad bridge over the Kankakee 
River very near the highway bridge was in good condition. 
Samples of the aggregate containing different percentages 
of crusher dust were taken to the laboratory and made 
into the usual tension and compression specimens. These 
under test showed a high strength. 

When the soldiers were being taught the art of concreting 
at Purdue University during the war, they had two short 
sections of retaining wall to build, (a) with sand and gravel 
aggregate, and (b) with soft limestone aggregate contain- 
ing unusual proportions of crusher dust. In both cases the 
cement, weather conditions, workmanship, amount of 
water, etc., were the same. Section (a) is excellent con- 
crete; section (b) has not hardened and samples can be 
taken out with a stiff trowel. Laboratory investigations 
fail to produce data which would be predictive of the con- 
dition of this concrete which cannot be charged to 
“balling-up.” The entire wall (b) is of the same character. 

I am reminded that tests of reinforced-cuncrete beams 
containing crusher dust made at Purdue University in 1901 
showed excellent strength. 

I have put this problem up to expert cement chemists 
without an answer. It would appear that the use of soft 
limestone aggregate with crusher dust is attended with 
grave dangers. W. K. Hatt, 

Washington, D.C., Director, Advisory Board 

Dec. 27. of Highway Research. 
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Program for Annual Meeting 
of Am. Soc. C. E. 


Conference on National Transportation 
Problems Will Be Feature—Dinner 
Dance Announced 


The sixty-ninth annual meeting of 
the American Society of Civil Engi- 
neers will be called to order by Presi- 
dent George S. Webster in the Audi- 
torium of the Engineering Societies 
Building, New York City, at 10 a. m., 
Jan. 18. The usual business coming 
before the society at its annual meet- 
ings will be transacted at this session. 
The rest of the program is as follows: 

Luncheon at McGraw-Hill Building 
—Through the courtesy of 
Mehren, Editor, Engineering News- 
Record, luncheon will be served to 
members only at 1 p. m. Jan. 18, by the 
McGraw-Hill Co. at its building 10th 
Ave. at 36th St. After luncheon, this, 
the largest plant for the printing of 
technical magazines in the United 
States, will be open to inspection. 
Motor buses will be provided to trans- 
port those in attendance from the En- 
gineering Societies Building, to the 
McGraw-Hill Building. 

Reception and Dinner Dance.—The 
President’s and Honorary Members’ 
Reception, starting at 7.30 p. m., Jan. 
18 and followed by a dinner dance, will 
be held in the ball room of the Pennsyl- 
vania Hotel, 7th Ave. at 33d St. 


To Discuss TRANSPORTATION 


On Jan. 19 a conference on National 
Transportation Problems will be held in 
the auditorium of the Engineering So- 
cieties Building. 

9.30 a. m.—The morning session will 
be confined to Water Transportation. 

12.30 p. m.—Luncheon will be served 
by the society to members, ladies, and 
guests on the fifth floor of the Engi- 
neering Societies Building. 

2 p. m.—The afternoon session will 
be confined to Railroad Transportation. 

For those who do not care to attend 
the Transportation Conference excur- 
sions have been arranged to the New 
York Stock Exchange, Federal Re- 
serve Bank Building foundations, 
American Bank Note Co., and the Hell 
Gate power station. 

The smoker at 8.30 p. m. Jan. 19 will 
be addressed by a speaker of national 
prominence. 

The conference on National Trans- 
portation Problems will be continued at 
three sessions on Jan. 20 and will be 
devoted exclusively to the subject of 
Highway Transportation. 





Clarence A. Bingham Chosen 

City Manager of Lima, Ohio 

Clarence A. Bingham, who has been 
successively city manager of Norwood 
Waltham, Mass., and Watertown, 
N. Y., has been chosen manager of 
Lima, Ohio, effective Jan. 1, when the 
new commission-manager charter goes 
into effect. Mr. Bingham was selected 
from about forty men who were con- 
sidered for the position. _His salary 
ry be $8,000 a year.y ~~ = . 


Great Northern Considers Double 
Tracking Project 


The Great Northern Railway in 
Spokane is considering the double 
tracking of its line between Wenatchee 
and Harrington, a distance of approxi- 
mately 35 miles, at a cost of something 
over $700,000, or $20,000 a mile. If the 
work is approved, construction will 
begin early in March. 


New Standardization Work 


Uniform methods of testing wood 
are to be developed by a commitice 
organized under the general direction 

— American Engineering Stand- 
ards 


{ 


Committee; American 


Society for Testing Materials and the 
U. S. Forest Service are joint sponsors 
for the work. Railroad tie specifi- 
cations are to be unified by a com- 
mittee under sponsorship of the Forest 


Service and the American Railway 
Engineering Association. The field 
covered is to include grouping of ties 
with respect to treatment, and inspec- 
tion rules, but not methods of treatment. 


By direction of the Secretary of War 
the supply branches of jthe army 
will hereafter utilize in connection 
with their specifications the standards 
adopted by the American Engineering 
Standards Committee. 





Chicago Building Deadlock 
Seems Probable 


Pledges to support the carpenters’ 
union in Chicago by refusing to work on 
jobs under the Landis award or on open 
shop jobs have been made by all unions 
affiliated with the Building Trades 
Council. This resolution, passed Dec. 
30, means in effect another building 
deadlock as the unions propose to call 
out workers on. jobs where non-union 
men are employed. 

The Citizens’ Committee to Enforce 
the Landis Award has announced that 
outside plumbing contractors will be 
brought into Chicago to operate under 
the terms of the award. The master 
plumbers refused to “go along,” and 
that trade is “open shop” from now on 
as well as the sheet metal-trades which 
had previously been declared open shop 
by the committee. 

The finance committee of the City 
Council, in making up the 1922 budget, 
declared in favor of applying the Landis 
award in city payrolls. An estimated 
annual saving of $300,000 in the water 
department will be effected thereby. 

Advertisements in 19 cities of the 
Central West for sheet metal workers 
has brought in 200 applicants by the 
first mail ready to work on the open 
shop basis. 

On recommendation of the public af- 
fairs committee the board of directors 
of the Western Society of Engineers has 
endorsed the Landis award and pledges 
its full support to the program of the 
citizens’ committee. 





New York Water Power Body 
Issues First Permits 


The New York Water Power Com- 
mission on Dec. 31 issued preliminary 
permits to the Louisville Power Corp. 
for the development of water power in 
the St. Lawrence. River near Croil 
Island, and to the St. Lawrence Trans- 
mission Co. for a like purpose on the 
St. Lawrence River at Long Sault 
Rapids. These applications are the 
first to receive favorable consideration 
by the commission. 

These permits do not authorize power 
developments but enable these com- 
panies to make examinations, surveys, 
plans, and estimates and to file them 
with the Water Power Commission 
with an application for a license to 
develop the water powers at the point 
mentioned, upon such rental as the 
Commission may then determine to be 
equitable. ‘The action of the commis- 
sion upon these applications is an 
assertion of the rights of the State of 
New York in the power to be developed 
on the St. Lawrence River for the bene- 
fit of the people of the State of New 
York. 





Preliminary Report Made on 
City Plan for Cincinnati 


A preliminary report on city planning 
for Cincinnati, described as not a plan 
but a basis for such a plan, has been 
submitted’ to the City Planning Com. 
mission by the Technical Advisory 
Corporation of New York City, after 
four months of study. A year’s further 
study of the various problems confront- 
ing the city is advised before detailed 
planning is undertaken. General sug- 
gestions are made, however, for: two 
new railroad stations; terminals; 
changes in downtown traffic; street 
widening; change single trolley in place 
of the present double trolley system; 
electric railway track standardization 
for the benefit of interurban lines; a 
housing corporation; flood prevention 
work. An appropriation of about $105,- 
000 to pay experts for some three years 
of comprehensive planning work is also 
suggested. 


Philadelphia Takes Over Balance 
of Street Cleaning Work 


The change from the contract to the 
direct city system of street cleaning 
and the collection and disposal of gar- 
bage, ashes and rubbish, begun last 
year by Philadelphia, was made com- 
plete with the beginning of 1922. The 
service is being performed by the De- 
partment of Public Works, Frank H. 
Caven, director, and is directly in 
charge of the Bureau of Highways, of 
which Fred C. Dunlap is chief, with 
John H. Neeson deputy chief in charge 
of street cleaning and E. D. Very as 
engineer. More details appeared in 
Engineering News-Record Jan. 27, 1921, 
and portions of a report on the subject 
by a special commission were printed in 
the same journal for July 29 and Aug 
19, 1920, pp. 236 and 357. 
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Road Program Costing $34,000,- 
000 Planned for South 
Carolina 


‘Contractors are taking much interest 
, the plan proposed by Governor 
Cooper for the expenditure of $34,000,- 
oud in South Carolina in a six-year 
oad building program. The money is 
be raised without adding to the pres- 
+ property tax in the state and will 
submitted to the legislature which 
ets this month. The plan, if put 
into effect, will give South Carolina 
4.000 miles of improved roads, 600 
miles of which will be hard surfaced. 
Governor Cooper in his plan sug- 
gests the following means of raising 
$34,000,000: Federal-aid for six years, 
$6.600,000; an increase in the automo- 
bile license fees so as to bring in 
$1,300,000 a year or $7,800,000 in six 
years; approximately $6,200,000 from 
the 2-mill property tax already effec- 
tive; approximately $3,400,000 from a 
gasoline tax imposed for six years at 
lc. per galion; a state bend issue of 
$10,000,000. 
A number of bridge projects are pro- 
vided for under the proposed program. 


Akron Engineering Societies 
Approve City Zoning 


The tentative zoning plan for Akron, 
Ohio, submitted in printed form in 
October, was outlined before the En- 
gineering Society of Akron on Dec. 13 
by Charles F. Fisher, planning engineer 
of the Akron Planning Commission. 
The society adopted a resolution ap- 
proving the principle of zoning and 
providing for the appointment of a 
committee with power to study the 
proposed zoning scheme and transmit 
its finding directly to the City Planning 
Commission and to the City Council as 
the action of the society. On Dec. 18 
the Akron Chapter of the American 
Association of Engineers approved zon- 
ng and the tentative plan. A committee 
of the association is preparing a report 
on the subject. 


Condemnation Rights Involved 
in Seattle Reservoir Case 


In the re-hearing Dec. 9 before the 
State Supreme Court at Olympia, 
Wash., of the City of Seattle’s injunc- 
tion suit to obtain permission to pro- 
ceed with the construction of the pro- 
posed reservoir in Volunteer Park, 
assistant corporation counsel argued 
that the city, under its charter, has the 
right of condemnation of any piece of 
property within the corporate limits. 
A departmental decision of the Supreme 
Court Aug. 29, 1921, favored the city, 
and the 83 property owners who are 
opposing the proposed reservoir, were 
granted a rehearing enbanc. 

At the rehearing, the city presented 
photographs and maps to show that 
none of the beauty spots in the park 
would be damaged by the proposed 
reservoir, and introduced evidence to 
show that it would cost the city $443,- 
000 more to construct the reservoir 
where the residents want it, north of 
the park, than on the proposed site in 
the park. ; 

Attorneys for the residents argued 
that condemnation is not authorized by 
the city charter, that the reservoir 
would constitute a menace to adjoining 
Phe ete and that would infringe upon 
the rights of the public to enjoy the 
parks. An early decision is expected. 





New Water Supply. for Phoenix 


The gravity water supply for the 
City of Phoenix, Arizona, was put into 
commission Dec. 15 by turning the 
waters of the Verde River into the com- 
pleted system. Prior to this the sup- 
ply had been obtained from driven wells 
within the corporate limits of the city. 
This improvement has cost $1,925,000. 


Uncompleted Concrete Arch 
Bridge Collapses 


Two spans of a concrete arch 
bridge under construction over Lake 
| Worth, between Palm Beach and 
West Palm Beach, Fla., collapsed on 
| the afternoon of Dec. 29, and a third 
‘arch fell on the following day. The 
|conecrete structure was practically 
|complete at the time of the accident, 
but spandrel filling was being placed. 
'This consisted of lake bottom sand, 
/pumped in by hydraulic dredge. It 
was intended to open the bridge for 
|temporary traffic service during the 
| winter within a few days. 
While official detailed information 
|on the conditions existing at the time 
of the collapse is not yet available, | 
ithe superintendent for the con- 
tractor, the A. S. Hecker Co., of! 
Cleveland, is reported by the Palm! 
Beach Post to have stated that the) 







































while this rolling was in progress 
he heard a cracking noise, the col- 
lapse occurring soon after. Har- 
rington, Howard & Ash, Kansas 
|City, consulting engineers and de- 
signers of the bridge, advise En- 
gineering News-Record that the 
|failure probably resulted from un- 
/balanced loading of the arches by 
the hydraulic-dredge spandrel filling. 
The work is under general direction 
of R. S. Goodman, county engineer, 
but the construction was supervised 
by the consulting engineers. 


W. Va. Engineers Must Register 


According to the act regulating the 
practice of professional engineering, 
which became effective July 27, 1921, it 
will be unlawful to practice in West 
Virginia as a “registered professional 
engineer” after Jan. 27, 1922, unless 
such engineers are duly licensed. Reg- 
istration is not compulsory except for 
those desiring to use the title “regis- 
tered professional engineer.” 


Lord Ashfield Advocates Motor 
Roads Underground 


(London Correspondence) 


According to Lord Ashfield, chairman 
of the London Traffic Combine, Britain 
should have 3,500,000 motor vehicles in- 
stead of the existing 870,000, so as to 
bring up the number of persons per 
vehicle to the same level as that obtain- 
ing in the United States. Even now, 
all roads are inadequate to carry exist- 
ing traffic, and wide motor roads, he 
believes, should be constructed parallel 
with the railroads so as to effect closer 
co-operation and the solution of the 
transit problem. Lord Ashfield also 
emphasizes the necessity for more sub- 
ways throughout the country, and also 
the construction of underground roads 
near London for motor traffic. 


War Department Announces 
Policy on San Francisco 
Bay Crossing 


No decision has been reached by the 
War Department as to which of the 
sixteen proposals for the construction 
of a crossing across San Francisco Bay 
it may approve. The Chief of En- 
gineers has announced the broad policy 
which must govern this construction, as 
follows: 

1. No bridge of any kind will be ap- 
proved north of Hunters Point. 

2. No low bridge will be approved 
north of San Mateo. 

3. A tunnel crossing the bay will be 
approved in any location provided the 
highest part of the structure is placed 
at least 50 ft. below mean low water 
and proper compensation is made for 
obstruction of cross-section as affecting 
tidal flow. 

4. A combined bridge and tunnel] will 
be approved at a location south of the 
proposed Alameda River base site, pro- 
vided the tunnel is so placed as to leave 
the channel along the San Francisco 
side unobstructed to a depth of 50 ft. 
at mean low water for a width of one 
mile (the width of the unobstructed 
50-ft. channel immediately outside the 
pierhead line may be reduced to 3,000 
ft.) measured from the lowest point of 
the pierhead line, and provided proper 
compensation is made for obstruction of 
the cross-section as affecting tidal flow. 

5. Not more than one crossing will be 
approved at present in any location 
north of San Mateo. 





Roads Bureau Calls for Maps of 
Federal-Aid Highway Systems 


Th U. S. Bureau of Public Roads has 
urged each of the state highway com- 
missions to expedite the preparation of 
the maps showing the highway systems 
on which federal-aid funds are to be 
expended. Among the instructions. to 
be followed by the states in the prepa- 
ration of these maps are the following: 

1. The primary system shall be shown 
by two parallel black lines 4 in. apart. 

2. The secondary system shall be 
shown by two parallel dash black lines 
4 in. apart. 

3. In a table upon the map shall be 
shown the total highway mileage of 
the state, total mileage of the federal- 
aid highway system, and the mileage 
in the primary and secondary systems, 
respectively. (The federal-aid highway 
system shall be not more thai 7 per 
cent of the total highway inienih 

4. The whole system and each of the 
primary and secondary divisions shall 
be respectively continuous and correlat- 
ing. 

5. Supplementary maps on a large 
scale should be prepared to accompany 
the. federal-aid highway system maps 
showing terminals in cities. 





Syracuse To Have New Conduit 


With the completion of a third con- 
duit about 50,000,000 gal. of water will 
‘be brought into Syracuse, N. Y., daily 
from Lake Skaneateles. The two pres- 
ent conduits have an estimated com- 
bined daily capacity of 27 000 gal. 
and completion of the third wil! nearly 
double this. 

The new conduit is to he 36 in. in 
diameter and will be approximately 12 
miles in — a, 6 miles of the 
conduit will be laid this year. 
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New York City Finally Shortens 


Chelsea Piers 

Just before retiring as commissioner 
of docks and ferries of the City of 
New York, Murray Hulbert signed a 
contract to shorten by 100 ft. the two 
Chelsea piers which have been a sub- 
ject of contention between the city 
of New York and the United States 
War Department for about a year. The 
piers were extended under the plea of 
temporary necessity some years ago, 
but the City of New York has been 
endeavoring to make the extension 
permanent. Successive Secretaries of 
War have been firm in their insistence 
that the city should reduce the length 
of the piers to the dimensions required 
for a safe navigation of the Hudson at 
this point. The city finally, following 
orders of the Secretary of War to the 
Chief of Engineers to shorten the piers 
himself, agreed to do the work. 


U. of P. Announces Short 
Highway Course 

The brief course in highway Engi- 
neering given last year by the civil en- 
gineering department of the University 
of Pennsylvania is to be repeated. This 
year’s sessions, under the general direc- 
tion of Director Milo S. Ketchum, will 
begin Jan. 23 and end Feb. 8. Con- 
ferences on important highway en- 
gineering subjects will be arranged for 
Feb. 9 and 10. Several evening lectures 
will be given by eminent specialists. 

In addition to the courses given dur- 
ing the first session, courses will be 
given in the maintenance of highways, 
in contracts and specifications, and the 
duties of the inspector. Instruction in 
laboratory and class-room will for the 
most part be in charge of practising 
engineers who have had a large experi- 
ence in the design and construction of 
highways. 

Among the non-resident instructors 
are the following: H. E. Hilts, principal 
assistant engineer; W. A. Van Duzer, 
assistant maintenance engineer; W. R. 
Wolfinger, assistant construction en- 
gineer; Malcolm H. Ulman, chemist, 
and H. S. Mattimore, engineer of tests, 
Pennsylvania State Highway Depart- 
ment; Julius Adler, deputy chief, 
Bureau of Highways, Philadelphia; 
William C. Perkins, chief engineer, 
Eastern Paving Brick Manufacturers’ 
Association; D. S. MacBride, Portland 
Cement Association; Charles H. Clifton, 
City Testing Laboratory, Philadelphia. 


Fall River Lets Garbage Collection 
and Disposal Contract 


A 5-year contract for the collection 
and disposal of the garbage of Fall 
River, Mass., has been awarded by the 
Board of Health (Samuel B. Morris, 
agent) to Edward J. Dunn of that city 
for $79,000 for the whole period. Four 
other bids ranged from $48,000 to 
$175,000, but the board questioned the 
possibility of doing the work at the 
lowest figure, and the next lowest 
bidder was not anxious for the work. A. 
H. Barney, Providence, R. I., and W. C. 
Gardner, the latter holding the present 
5-year contract at $39,000, expiring late 
in January, bid $95,000. The new con- 
tractor will dispose of the garbage on a 
30-acre farm in Westport. The con- 
tractor must make collections through- 
out the entire city three times a week 
in June, July, August and September, 
and twice a week the rest of the year. 
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Urge Sale of Spruce Railroad 


The Seattle (Wash.) Chamber of 
Commerce, has joined with the Port 
Angeles Commercial Club in asking 
that the Secretary of War direct the 
Spruce Production Corp. to offer at pub- 
lic sale to the highest bidder the gov- 
ernment’s spruce railroad No. 1, con- 
sisting of 36 miles of standard gage 
railroad in Clallam County, the gov- 
ernment sawmill and its machinery, 
with timber lands purchased in con- 
nection therewith, without stipulating 
any minimum price. The operation of 
the spruce railroad, it is urged, would 
permit of saving billions of feet of 
valuable logs blown down in the great 
storm of January, 1921, which other- 
wise must become a total loss. 


Boston’s Mayor-Elect Fails To 
Hold Up Garbage Contract 


The application of Mayor-elect Curley 
of Boston for a court order to prevent 
the City Council and the out-going 
mayor from executing a contract for 
garbage disposal for the ten years be- 
ginning July 1 next has been denied by 
a judge of the Massachusetts Supreme 
Court, and the contract was awarded on 
Dec. 28 to Coleman Bros. at a total of 
$3,795,000 for ten years. The judge 
held that the award was a matter of 
discretion and judgment rather than of 
law and characterized the claim of fraud 
as “the hurling of an epithet.” Details 
of the request for bids, the bids them- 
selves and the recommendations of a 
special committee, the commissioner of 
public works and the mayor that the 
contract be awarded to Coleman Bros. 
were published in Engineering News- 
Record for July 14, 1921, p. 82, Sept. 
15, p. 465, and Nov. 10, p. 788, respec- 
tively. The bids were received Sept. 
26 but the ‘ ‘ity Council did not begin 
hearings on che subject until Nov. 16. 


Short Highway Course Planned 
for Tennessee Engineers 

The University of Tennessee, with 
the co-operation of the Tennessee High- 
way Department, will offer a six weeks’ 
highway course at the university, at 
Knoxville, beginning Jan. 9 and ending 
Feb. The instruction includes, 
mathematics, mechanics, drawing, ele- 
mentary surveying, testing of ma- 
terials, highway engineering and eco- 
nomics, specification writing, and motor 
mechanics. This will be supplemented 
by special lectures. The faculty will 
consist of professors and instructors 
from the university’s engineering de- 


partment, engineers of the state high- 


way department, U. S. Bureau of Pub- 
lic Roads and from engineering firms 
and sales organizations. 


Minnesota Plans Winter 
Highway Work 


Minnesota has planned a program of 
winter highway work which will provide 
jobs for 8,500 men. Charles M. Bab- 
cock, state highway commissioner 
states that, “Competition is keen for 
winter contracts and half of Min- 
nesota’s program has been contracted 
for at 1917 prices.” An outlay of 
$2,500,000 calls for gravel surfacing, 
distribution of materials, rock crushing 
and heavy excavation. The work as 
planned includes 300 miles of graveling, 
50 miles of grading and 50 miles of 
paving. 
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St. Paul Voters Hold to Commis 


sion Plan City Charter 

At an election on Dec. 29 the vote; 
of St. Paul, Minn., defeated the pro 
posed change from the present com 
mission plan of city government to th; 
federal or mayor-and-council plan, out 
lined in Engineering News-Record Noy 
10, 1921, p. 783. The vote stood 16,12: 
for to 21,549 against. 





Wood Preservation Convention 
at Chicago in January 


The 18th annual meeting of the 
American Wood Preservers’ Associa 
tion will be held at the Sherman Hotel, 
Chicago, Jan. 24-26. The subjects in- 
clude the preservative treatment of 
wood for piles, ties, structural and min: 
timbers, cars and pipe; also papers on 
the layout and operation of treating 
plants. 

Among the papers listed are the fol- 
lowing: “Effect of Heat on Wood De- 
stroying Fungi in Mills,” Dr. W. H. 
Snell; “A Theory of the Mechanism of 
Wood Protection by Preservatives,” 
Ernest Bateman; “Econimics of Tie 
Renewals,” V. K. Hendricks; “Factors 
Affecting the Cost of Treated Ties,” FE. 
E. Pershall; “Should the Cost of 
Treated Ties be Charged to Mainte- 
nance or Capital Account?” Earl Stim 
son; “Tropical Hardwoods for Ties in 
This Country,” Nelson C. Brown; 
“Creosoted Wood Stave Pipe,” H. I. 
Coale; “Preservation of Mine Timbers,” 
R. R. Horner; Report on Piling in San 
Francisco Bay, F. D. Mattos; “Report 
on Piling on the Gulf Coast,” E. E. 
Boehne. 


New York City Awards Stapleton 
Pier Crane Contract 


On Dec. 30, the City of New York 
awarded the contract for the freight- 
handling cranes for the new shipping 
piers at Stapleton, S. I. to the Well- 
man-Seaver-Morgan Corp., for the 
$324,500 bid on alternate (a) in the 
tenders. A history of the case, which 
includes a re-advertising for bids be- 
cause of charges of irregularities in the 
low bid, was given in Engineering 
News-Record Dec. 8, 1921, p. 954, and 
the latest bids were recorded in the 
Construction News Section of the issue 
of Dec. 29, 1921, p. 287. The success- 
ful bidder’s bid in the earlier opening 
was $396,435 and the contested bid of 
Heyl & Patterson, Inc., was $370,882, 
both for alternate (a). The latter com- 
pany bid $344,921 on the re-advertised 
tenders. 


Dallas Considers $5,000,000 Dam 
and Water Supply Project 

A lake impounding 104,000,000,000 
gal. of water is being proposed for 
Dallas. The site, surveyed last winter 
by Major W. J. Powell, engineer io! 
the Supervisor of Public Utilities, was 
visited last week by the Board of City 
Commissioners for the purpose of de- 
termining the feasibility of the project. 

This site which is one of four located 
by Major Powell last winter is at a 
narrow gorge on Denton Creek, 20 miles 
northwest of Dallas and of sufficient 
elevation above Dallas to permit of a 
gravity flow into the city using the 
natural river bed for this eee. The 
maximum height of the dam would be 
105 ft. and the cost of the entire projeci 
as at present estimated is $5,000,000. 
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{idaho Will Examine Applicants 
for Engineer Licenses 

An examination to determine the fit- 
ness of applicants for civil engineers 
and surveyors licenses will be held in 
the office of the Bureau of License, 
Boise, Idaho, May 14 and Sept. 12, 
1922, Information and _ application 
blanks may be obtained from Paul 
Davis, director of the bureau. 





Regin Work on East Approach of 
Castleton Bridge 
Work has been started by the Walsh 
Construction Co. on building six piers 
for the east approach of the Castleton 
Bridge over the Hudson River at Castle- 
ton, N. Y. These piers will carry a 
plate-girder super-structure. The main 
structure, which will cross the navigable 
channel of the Hudson by a 600-ft. span 
with a 400-ft. flanking span, is the 
principal structure of a cut-off line 
enabling through traffic to avoid the 
track congestion and severe grades of 
the main line through Albany. 


ascitic 

Annual Meeting of the New 

England Water Works 
Association 

The annual meeting of the New Eng- 
land Water Works Association will be 
held as required by the constitution on 
Wednesday, Jan. 11, at 2 p.m., at the 
rooms of the association, Tremont Tem- 
ple, Boston. No arrangements have 
been made to provide a program for this 
date. The meeting will be adjourned to 
Thursday, Jan. 12 at 1 p.m. in the Bos- 
ton City Club, the change in date hav- 
ing been made because rooms at the 
City Club were not available on Jan. 11. 
The regular program will be carried 
through at the meeting on Thursday, 
Jan. 12. 


Indiana Reports Road Costs 

The Indiana highway commission ex- 
pended $3,439,926.12 for the construc- 
tion of new roads in the state during 
the fiscal year ending Sept. 30, the an- 
nual financial report of John D. Wil- 
liams, chief clerk of the department, 
shows. During the same period the 
commission disbursed $4,377,243.84 for 
road maintenance. Total expenditures 
for the year amounted to $8,166,121.94. 
The report was prepared under the 
supervision of Lawrence Lyons, direc- 
tor of the commission. 

The total cost of supervision of all 
work by the commission was $234,855.- 
20 or 2.87 per cent of the total ex- 
penditures and 3.16 per cent of the ex- 
penditures for construction and road 
maintenance. 


Bar to Tri-City Sewage-Works 
Raised by County 


Progress on the proposed tri-city 
sewage-works project for Pasadena, 
South Pasadena and Alhambra, Cal., 
may be -expected soon, now that the 
Los Angeles County supervisors have 
given up their proposed ordinance de- 
signed to prevent the use of sewage 
farms anywhere in the county. The 
supervisors have approved a site for 
sewage-works on land now owned and 
used by Pasadena as a sewage farm. 
According to R. V. Orbison, city man- 
ager of South Pasadena and formerly 
city engineer of Pasedena, elections to 
vote on sewage disposal bonds will 
probably be held soon. 





San Francisco Bay Bridge Project 
To Be Discussed Jan. 10 


The. general bridge committee com- 
prising city and county officials from 
various parts of the San Francisco bay 
region will hold a meeting in Oak!and 
Jan. 10 to discuss the announcement of 
the war department on the proposed 
San Francisco Bay bridge (reported in 
Engineering News-Record Dec. 29, p. 
1080) and to consider further action. 
The first step is to be the revising of 
$150,000 needed for preliminary sur- 
veys, although it is reported that at 
this meeting plans for financing the 
construction of the bridge itself will be 
considered. 

Richard J. Welch, member board of 
supervisors, San Francisco, is chairman 
of the general bridge committee. 


Quality of Cement Basis of 
Association Membership 

Amendment to the constitution of the 
Portland Cement Association at its 
recent meeting makes membership 
“contingent upon members’ product 
meeting the standard specifications for 
portland cement adopted by the U. S. 
Government and the American Society 
for Testing Material.” 

The following officers were re-elected: 
President, L. T. Sunderland; vice-presi- 
dents, Richard Hardy and S. B. New- 
berry; Treasurer, F. W. Kelly. The 
new directors are as follows: H. Struck- 
man, Charles F. Conn, H. L. Block, W. 
M. Hatch, George T. Cameron and 
David M. Kerk. 


Want Part of Motor Fees for 

City Pavement Maintenance 

The municipal legislative program, 
submitted to the Governor and the 
Legislature of the State of New York 
by the New York State conference of 
mayors and other city officials, recom- 
mends that the legiglature, at the next 
session, enact laws that will give to the 
cities of the state their share of the 
moneys received from automobile fees 
that the same be used for the upkeep 
of their streets and bridges which are 
used as connecting highways. The pres- 
ent laws regulate the weight of auto 
trucks outside the limits of the cities; 
it is the recommendation that the legis- 
lature regulate the weight in the city 
limits to protect the pavements. ‘The 
method in vogue at present is for the 
cities to regulate by city ordinance. 








Traffic Handling Is Topic of 
Am.Soc.C.E. Discussion 


Traffic handling, its engineering as 
well as regulatory aspects, will be the 
main topic of discussion at the meeting, 
Jan. 11, in the Engineering Societies’ 
Building, of the New York Section of 
the American Society of Civil Engi- 
neers. Two formal addresses will be 
made by E. P. Goodrich, consulting en- 
gineer, New York, and Amos Schaeffer, 
consulting engineer to the president of 
the Borough of Manhattan, New York. 
These papers will be followed by a dis- 
cussion which will be participated in by 
Robert Grier Cooke, president, the 
Fifth Ave. Association; Dr. John A. 
Harriss, special deputy police commis- 
sioner; Clifford M. Holland, chief engi- 
neer, New York-New Jersey Tunnel 
Commissions; and A. T. Warner, traffic 
engineer, Public Service Railway Co., 
Newark, N. J. 





EI Paso Sells Bonds 


A bond issue of the City of El Paso, 
Texas was sold Dec. 20 to Stern Bros. 
& Co., of Kansas City for 4 of 1 per 
cent above par, with interest at 5 per 
cent on $1,850,000. This was estimated 
to be a saving of $100,000 for the city 
over a previous bid of 5} per cent. 





Agricultural Engineers Meet 
in Chicago 

_ Flood control, drainage and irrigation 
in relation to agriculture were among 
the subjects presented at the annual 
meeting of the American Society of 
Agricultural Engineers, held in Chicago, 
Dec. 27 to 29. Prominent among these 
hydraulic papers was one on “Flood 
Control in Agriculture,” by Arthur E. 
Morgan, who discussed this subject with 
reference to the Miami Conservancy 
District in Ohio. 

Farm buildings, their construction, 
sanitation and drainage, formed the 
subject of another group of papers, 
while a third group dealt with tractors 
and farm machinery. One session was 
devoted to college education in agri- 
cultural engineering. 

The officers for 1922 are as follows: 
President, A. J. R. Curtis, Portland 
Cement Association, Chicago;  vice- 
presidents, G. W. McCuen, Ohio State 
University, Columbus, Ohio, and David 
Weeks, Dakota Engineering Co., 
Mitchell, So. Dak.; secretary, Raymond 
Olney, St. Joseph, Mich. 








ENGINEERING SOCIETIES 


Calendar 


Annual Meetings 


AMERICAN CONCRETE INSTITUTE, 
Detroit, Mich.; Annual Conven- 
tion, Cleveland, Ohio, Feb. 13-16. 


AMERICAN ROAD BUILDERS AS- 
SOCIATION, New York; Annual 
Convention and Good Roads 
Show, Chicago, Jan. 17-20. 


AMERICAN SOCIETY OF CIVIL EN- 
GINEERS, New York City ; Annual 
=e New York City, Jan. 

8-20. 


ASSOCIATED GENERAL CON- 
TRACTORS OF AMERICA, Wash- 
ington, D. C.; Annual Conference, 
Cleveland, Ohio, Jan. 17-19. 


The San Francisco Engineers Club 
held a meeting on Dec. 15 to hear an 
address by J. B. Lippincott, consulting 
engineer of Los Angeles, on “Colorado 
River Hydro-electric Development.” O, 
C. Merrill, executive secretary, federal 
power commission, also addressed the 
meeting. C. E. Grunsky, chairman of 
the meeting, reviewed briefly the early 
attempts to control the Colorado River 
and the present situation with regard 
to irrigation and power problems. The 
speakers had attended the federal hear- 
ing on Colorado River power projects 
held at San Diego Dec. 12 and reviewed 
the prospects for early development of 
power as indicated by statements and 
discussions at that meeting. 

The County Highway Engineers’ As- 
sociation of Missouri will hold its fif- 
teenth annual convention in Kansas 
City, Mo., Jan. 12-14, 

The Trenton (N. J.) ’ Club 
has elected the following officers: Presi- 
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dent, Harry F. Harris; vice-president, 
Edward E. Reed; secretary, Joseph E. 
English; treasurer, James H. Johnson. 

The American Society of Agricultural 
Engineers recently elected A. J. R. Cur- 
tis of Chicago, Ill., as its president for 
the coming year. Mr. Curtis has spe- 
cialized in the development of farm 
buildings. Since graduation from 
Lewis Institute in 1909, he has been en- 
gaged in educational and farm pro- 
motive work. During the World War 
he was appointed inspector of govern- 
ment concrete schools. At the present 
time he is manager of the Cement Prod- 
ucts Bureau of the Portland Cement 
Association in Chicago. 

The Northwestern Section, Am. Soc. 
C. E., at its November luncheon meet- 
ing, elected the following officers: Chair- 
man, Frank B. Sanborn; vice-chairman, 
Walter C. Voss; secretary-treasurer, 
Charles W. Banks; members of the ex- 
ecutive committee, Leonard C. Wason 
and James H. Manning. 

The American Wood Preservers’ As- 
sociation will hold its annual conven- 
tion Jan. 24, 25 and 26 in Chicago. 

The Engineers Subdivision, Chicago 
Association of Commerce, Dec. 21, 
elected the following officers for 1922: 
Chairman, Morris W. Lee; vice-chair- 
man, Christopher Van Deventer. Other 
members of the executive committee are 
H. Boyd Brydon, James N. Hatch, Wil- 
liam Lang, J. L. McConnell, Albert 
Newton, Robert Isham Randolph and C. 
C. Woodmansee. 

The Toledo Chapter, A. A. E. has 
elected as president Joseph Hoffman, 
civil engineer and surveyor. 

The County Highway Engineers’ 
Association of Missouri will hold its 
15th annual convention in Kansas City 
January 12, 13, 14. 

The American Association of En- 
gineers will hold its eighth annual con- 
vention in Salt Lake City, Utah, 
June 4-6. 

The Washington Society of Engineers 
elected the foilowing officers at, its 
recent annual meeting: President, John 
S. Conway; vice-president, R. H. 
Dalgleish; secretary, A. C. Oliphant; 
treasurer, O. B. French. 

The Previdence Engineering Society 
will hold its annual dinner Jan. 31. 


The San Francisco Section, Am. Soc. 
Cc. E., at its annual meeting Dec. 20 
elected the following officers: President, 
Thomas H. Means; first vice-president, 
two-year term, Frank G. White; second 
vice-president, one-year term, G. A. 
Elliott. The members present at the 
meeting ratified the action of the board 
of directors in protesting to the Gov- 
ernor and to the director of the state 
bureau of engineering the sudden and 
summary removal of a capable engineer 
from the office of chief of division of 
water rights. The paper of the eve- 
ning, presented by Charles Gilman 
Hyde, professor of sanitary engineer- 
ing, University of California, was “The 
New Pumping and Filtration Works of 
the City of Sacramento, Cal.” 

The Kansas Section, Am. Soc. C. E. 
held its first meeting in the Chamber 
of Commerce, Topeka, Dec. 17, 1921. 
The president, L. E. Conrad, presided, 
In a short business meeting following 
the banquet, the section endorsed the 
adoption of an engineers’ license law 
for Kansas and the ryan was ap- 

inted delegate to the meeting of the 

ansas Engineering Society at Hutch- 


inson with authority to discuss the law 
for the section. M. D. Downs gave a 
talk on city planning, referring par- 
ticularly to the recent developments 
along that line in Topeka by the City 
Planning Board. M. W. Watson ex- 
plained the details of recent federal-aid 
legislation, and reported in general on 
the road situation as expressed at the 
recent meeting of the American Asso- 
ciation of Highway Officials at Omaha. 





PERSONAL NOTES 


ROLLEN J. WINDROW, state high- 
way engineer of Texas during the past 
three years has tendered his resigna- 
tion to the State Highway Commission 
to become the personal representative 
and advisor of Theodore Gary, chair- 
man of the newly reorganized Missouri 
State Highway Commission and also to 
aid Mr. Gary, who is a capitalist, in his 
extensive private enterprises, among 
them being large telephone interests. 
As state highway engineer, Mr. Wind- 
row received $10,000 per year until the 
last Legislature reduced this to $9,000, 
which included all traveling expenses, 
making him the highest paid official in 
the state. As advisor and assistant to 
Mr. Gary, Mr. Windrow is to receive an 
annual salary of $12,000 plus all travel- 
ing expenses and the cost of moving 
his family from Texas to Kansas City. 
Mr. Windrow is in no sense becoming 
the state highway engineer for Mis- 
souri, and no part of his salary is to be 
paid by that State. He is exclusively 
employed by Theodore Gary. For three 
years Mr. Windrow has been the Texas 
state highway engineer and before that 
served as a member of the State Board 
of Water Engineers and also as county 
engineer for McLennan County, ‘his 
home being in Waco. He is a graduate 
civil engineer from the Texas A. & M., 
class of 1906. 


C. J. ULLRICH has been appointed 
chairman of the local committee to 
make preparations for the National 
Convention of the American Associa- 
tion of Engineers to be held at the 
Hotel Utah, Salt Lake City, June 5, 6 
and 7, 1922. 

Cour. CHARLES E. STANTON, 
U. S. A., retired, has been appointed 
commissioner of public works of San 
Francisco, Cal. 


THOMAS H. MATHER, recently 
supervising engineer, U. S. Army Re- 
serve Depot, New Cumberland, Pa., has 
been appointed city engineer of Syra- 
cuse, N. Y., to succeed Henry Allen. 

WALTER W. McGuIRE, formerly 
with the General Motors Corp. and the 
Water Division of St. Louis, is now 
secretary of the Chamber of Commerce 
at Carrollton, Mo. 

DAVIp R. DIEHL, an engineer 
employed by the New York Central 
R.R. in Cleveland, has been chosen city 
manager of Westerville, Ohio. 

E. S. BorGaQquist, former district 
engineer with the Utah State Road 
Commission, has accepted a position 
with the Kittitas Reclamation District 
at Ellensburg, Wash. The engineering 
work is being done in co-operation with 
the U. S. Reclamation Service as a unit 
of the Yakima Project. 

R. F. KELKER, JR, M. M. GATES 
and C. E. De LEuw have dissolved part- 


nership. The new firm of Kelker & [, 
Leuw will engage in genenal municipa 
and sanitary eng:neering in Chicago. 

HERRING & SCHELLHOUsg, ¢) 
gineers of Forest. City, Ark., have dic 
solved partnership. Mr. Herring wi)! 
continue the practice of engineering jn 
Forest City. 

JAMES J. WALSH, for 21 vears 
associated with the late Howard ( 
Holmes, will conduct the business a: 
his successor under the name of 
Howard C. Holmes Co., specializing in 
harbor and municipal engineering jy 
San Francisco. 

WILLIAM A. SCHMIDT, build. 
ing contractor, Johnstown, Pa., has 
been appointed street commissioner to 
fill the vacancy caused by the death of 
John Kammer. 

T. M. JASPER, assistant professor 
of mechanics, University of Wisconsin. 
has been placed in charge of tests on 
the joint investigation of the fatigue 
of metals being carried on at the en- 
gineering experiment station, Univer- 
sity of Illinois, in conjunction with the 
National Research Council and Engi- 
neering Foundation. Pror. J. B. 
KOMMERS, formerly engineer of 
tests, returns to the University of Wis- 
consin. 





OBITUARY 





GEORGE A. STACY, superintend- 
ent of the Marlboro, Mass., water and 
sewer department and former president 
of the New England Water Works As- 
sociation, died at his home in Marlboro, 
Dec. 22. 


HOWARD M. CHERRY, formerly 
with the Keystone Bridge Co., of Penn- 
sylvania, died Dec. 21 at his home in 
San Diego, Cal. He had served 12 
years as a member of the board of 
supervisors of San Diego and one term 
as county auditor. 


H1RAM PHILLIPS, of St. Louis, 
Mo., who was employed as consulting 
engineer on the new Verde River water 
system for the city of Phoenix, Ariz., 
was instantly killed Dec. 22 in an auto- 
mobile accident. L. B. Hitchcock, city 
engineer of Phoenix, accompanied Mr. 
Phillips on the trip, the purpose of 
which was a final inspection of the new 
system before the water from the Verde 
River was turned into the city’s mains. 
Mr. Phillips was a former president 
of the St. Louis board of public im- 
provements. 








BUSINESS NOTES 





THE COMBUSTION ENG!I- 
NEERING Corp., New York City, 
announces the opening of a branc! 
office in Pittsburgh. W. C. Stripe, 
formerly manager of the Philadelphia 
office, will be in charge. 

F. S. SLATER, for several years 
with Detroit Graphite Co., has resigned 
to take position with the M. B. Suydam 
Co., paint manufacturer, Pittsburgh, in 
its New York office as Eastern sales 
manager. 








of 
Ww 
Je 
1s. 
nt 
n- 


ty, 
ach 
pe, 
hia 


ars 
ned 
lam 
, in 
iles 


 ————————— 


-——_ 
= 


ENGINEERING NEWS-RECORD 3 














o 





January 5, 1922 


Business Side of Construction 
Facts and Events that Affect Cost and Volume 





Labor Rates and Conditions 
Throughout the County 


Citizens’ Committee Enforcing Landis 
Award in Chicago—Heavy Cuts in 
St. Louis, San Francisco 


It seems probable that the building 
crafts are most resistant to wage de- 
creases. The chart in the labor review 
in the forepart of this issue shows that 
the average shrinkage of wage rates 
for skilled construction labor has been 


Engineering News-Record 


Construction Cost 
Index Number 


January, 

December, 1921 
January, 1921 

Peak, June, 1920...... 


Engineering News Record’s Construction Cost Index 
Number is .9 points higher than last month owing to a 
stronger lumber market; pine in New York is $1.50 
higher than a month ago, Structural shapes in large 
quantities can still be bought for $1.50 per 100 Ib. The 
average labor rate for the country this month is 45c., 
the same as last. Thus, general construction cost is 26 


per cent cheaper than one year ago 


under the peak; it is 69 per cent above the 1913 level. 


slight. Common labor, on the other 
hand, has been reduced an average of 
25 per cent over the country. Wage 
reductions in factories range from 10 
to 25 per cent, 20 per cent in the steel 
industry, 224 per cent in the textile in- 
dustries according to United States 
Bureau of Labor Statistics. 

Current conditions in cities reporting 
to Engineering News-Record are as 
follows: 

Los Angeles—Few men idle in the 
skilled building trades. Concrete work- 
ers and pick-and-shovel men receive 
$4.50@$5 per day. Common unskilled 
labor receives on the average 50c. per 
hour and represents the highest per- 
centage of the unemployed. Pile- 
drivers are reported as receiving as 
high as $1, but the average rate is 87hc. 

Cincinnati—Bricklayers on strike, but 
wage adjustment expected soon. 

Denver—Unemployment on the _ in- 
crease and all new work at a standstill 
as a result of cold weather. An un- 
usually open winter, however, favored 
building operations until the middle of 
December. 

_ Baltimore—No labor troubles. Hoist- 
ing engineers receive 874c.; hodcarriers 
a piledrivers 74c. and common labor 

Me, 

St. Louis—Hoisting engineers quoted 
as low as $1.25 as against the regular 
rate of $1.37}; hodcarriers 85c.@87ic. ; 
common labor 623c.@67i4c.' The build- 
Ing contractors’ proposal of a 20 per 


cent wage reduction from the standard 
rate of $1.25 per hr., was rejected by 
about 3,000 carpenters. In East St. 
Louis common labor on highway work 
is paid from 25c. to 35c. per hr. 

New Orleans—Building trades me- 
chanics are working below the standard 
pay scale in order to obtain employ- 
ment. The scramble for contracts on 
public schools for 1922, indicates the 
construction stagnation here. 

Seattle—Building activities in the 
Puget Sound district are subject to the 


Monthly 


December, 1921. . 


November, 1921 


December, 1920. . 


the established rates. Few new con- 
struction projects are being started to 
take care of labor being released by 
poset just completed. A number of 
ricklayers are reported by the Asso- 
ciated Building Employers to have left 
Detroit for other cities in Michigan, 
where schools and public buildings are 
under contract. 

Philadelphia — Few changes in the 
current building trade’s wage schedule 
are expected in the near future. The 
Builders’ Exchange and Employers’ 


Engineering News-Record 
Construction Volume 


Index Number 


WEE s RERR OMe n © RENN 4h cx Rpanes 60.00 


1921 (entire year) 
1920 (entire year) 


Engineering News-Record’s Construction Volume In- 


and 38 per cent 


usual seasonal restrictions and many 
prospective builders appear to be hold- 
ing off until the new year is farther 
advanced, when it is believed building 
on a larger scale will be resumed. 
Architects are crowded with prospective 
work, including several business blocks, 
one or more hotels, apartments, resi- 
dences and small industrial plants. The 
unemployment situation is unimproved, 
8,000 to 10,000 men being idle. Recent 
floods and high water have hampered 
construction. 

Boston—Carpenters receive 75c.; com- 
mon labor 40c.@50c. per hour. 

Detroit—Official rates unchanged, but 
some contractors are paying less than 


Important features of the 


BUSINESS SIDE OF CONSTRUCTION 


will be found on pages 8 to 18 
of this issue, as follows: 


Spring Prices of Construction Materials 
Since 1913 
Trend of Materials Prices 
Construction Cost Index Number— 
erivation and Values 
Construction Volume Index Number 
Since 1913 


Trend of Labor in the United States 
Contracts Let During 1921 Total 
$1,231,370,565 in Value 


Municipal Bond Sales in 1921 Top 
All Previous Records 





dex Number is 118 for the month of December, and 88 
for the whole of 1921, as against 100 for 1913. This 
means that the actual volume of construction in 1921 
(not the mere money value of the contracts let this 
year) is 13 per cent under the volume of construction for 
1913. Our monthly volume number, 118 for December, 
1921, is really the increment of construction, and indi- 
cates the rate at which contracts are being let as com- 
pared with 1913 awards. 





Association has stated that conditions 
in the construction industry are now 
stable. Reasonable wage rates, in- 
creased efficiency and lower material 
costs have made this condition possible. 

Minneapolis—Common labor is being 
obtained generally at 40c.@50c., though 
the city is still paying by ordinance, 
$5 per 8-hour day. This rate is about 
50 per cent above that paid outside of 
municipal work. Considerable unem- 
ployment. 

Pittsburgh — The Master Builders 
Association of Allegheny County and 
the Carpenters District Council of 
Pittsburgh and vicinity have signed an 
agreement until Feb. 28, 1923, in which 
all disputes between carpenters and 
employers are amicably settled, the 
existing scale to remain in force. 

Spokane—Organizations of all kinds 
have united to establish a labor clear- 
ing house where all men and women in 
need of employment are expected to 
register. Preference is given to citizens 
of Spokane. Renewal of mining opera- 
tions and greater demands for north- 
west lumber are expected to improve 
conditions. 

eat Landis decision, which 
reduced bricklayers from $1.25 to $1.10 
carpenters from $1.25 to $1, structural 
ironworkers from $1.25 to $1.05, pick- 
and-shovel men from $1 to 72ic., and 
placed hois engineers at $1.10, as 
well as eff g other changes in the 
wage schedule, is being rigidly enforced 
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by the Citizens’ Committee. Every en- 
couragement is awarded by the Com- 
mittee to employers and employees alike 
who abide by the decision, but violators 
on both sides are being severely dealt 
with. Building activities in Chicago 
are rapidly approaching normal. 

New York — The current building 
trade’s wage rate will probably remain 
in force until after Apr. 1, 1922. The 
heaviest increase in unemployment is 
noticeable in the building trades as 
compared with other industries. This is 
especially true of structural ironworkers 
and those dependent upon large unit 
construction. Much of this is due to 
seasonal conditions as recent totals of 
contracts awarded in this district have 
been unusually large. 

San Francisco—The new decision of 
the Impartial Wage Board of the In- 
dustrial Association of San Francisco 
has reduced bricklayers and structural 
ironworkers from $1.16 to $1.123; car- 
penters, hoisting engineers and_ pile 
drivers from $1.03 to $1 and hod-car- 
riers from 92ic. to 75c. per hour. Com- 
mon laborers are rated at $4.50 and 
skilled laborers at $5 per day, this rate 
applying to union labor; common, un- 
skilled, non-union labor probably re- 
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ceives not more than 45c.@55c. per 
hour. 


Conditions in the Brick Industry 


A marked improvement in the brick 
industry, as compared with a year ago, 
is noted in current reports from manu- 
facturers, according to the digest issued 
by the Common Brick Manufacturers of 
America under date of Jan. 1. Today 
the proportion of orders on the books to 
ade on hand is 68.9 per cent, whereas 
a year ago the figure was 41.5 per 
cent. In proportion to the number of 
firms reporting, the stocks on hand are 
approximately the same as a year ago, 
a difference in the relation of the two 
items resulting from a much greater 
volume of business on the books. “The 
outlook for the brick manufacturer,” 
says the digest “is in every way more 
favorable than it was a year ago.” 

The price of brick per thousand at 
the plant Jan. 1, 1921, ranged from 
$14 to $28, while today the range is 
from $10 to $20, the higher price now 
applying only to high-grade brick made 
in New England, which is commonly 
used for facing purposes. As an indi- 
cation, only, of the general drop in 
price the composite price now stands at 
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$13.47, which is about 50 per cent low., 
than a year ago. he price is mo: 
stable and better equalized through, 
the country. 

Continuing the digest says: “The 
dustry has for three months expe: 
enced a slight improvement in dema; 
which shows no sign of slumping, a 
which promises at the resumption 
building in the spring to approach 
point nearer normal than was attain: 
at any time during 1921.” In contras: 
to the feeling with which the bri 
manufacturers faced 1921 the digest 1. 
ports that “it is believed that f 
manufacturers will feel any hesitan 
in making plans for opening thei 
plants as early in the new year as pos 
sible.” 


Contracts for Week Ended Dec. 2° 


The total contracts let for the wee! 
ended December 29, as_ reported 
Engineering News-Record, were valued 
at $19,548,068. The table appearing on 
p. 18 of this issue, reviewing contracts 
for the year, contained an estimate of 
$20,000,000 for the value of contracts 
let during the week ended Decembe: 
29, so the total for the year contains 
but a small error. 





Monthly Prices of Construction Materials 
Ups and Downs of the Market 


War Tax on Freight—Cancellation of 
3 per cent transportation tax effective 
Jan. 1, 1922. 

Pig Iron—Eastern Pennsylvania No. 
2X quoted in Philadelphia at $22.26 as 
against $23.26 per gross ton. 

Railway Supplies—Light rails quoted 
at a maximum of $32, Pittsburgh, as 
compared with $33 per 100 Ib. one 
month ago. Standard section angle 
bars down 35c. in Pittsburgh and 48c. 
in Chicago. Reduction of 23c. per 100 
lb. on spikes and track bolts quoted in 
Chicago. 

Pipe—Discounts on all sizes black and 
galvanized wrought steel pipe increase 
24 points, on the Pittsburgh basing card, 
since last month. No change in wrought 
iron pipe discounts. Reduction at the 
mill reflected in increased steel pipe 
discounts at New York warehouses. 
Cast iron pipe prices generally firm. 
Heavy declines in sewer pipe prices in 
St. Louis; lighter reductions in Moa- 
treal and Philadelphia. Slight advance 
in larger sizes in Baltimore. 

Road and Paving Materials—Road oil 
(65 per cent asphalt) advance ic.; 
binder and flux decline 4c. per gal. in 
New York. Asphalt in package drops 

. $1 in New York, $2 in Seattle and St. 
Louis and $3 in Baltimore; advance $2 
per ton in Philadelphia. Asphalt in 
bulk drops $1 in New York, $2 in St. 
Louis and advances 50c. per ton in 
Philadelphia. Granite paving stone 
down 15c. in Baltimore and 5c. per sq.- 
yd. in St. Louis. Wood paving blocks 
up 70c. in St. Louis; down 40@50c. in 
New Orleans and 15c. per sq.yd. in 
Baltimore. 

Sand, Gravel and Crushed Stone— 
Sand down 10c. per cu.yd. in Philadel- 

hia and Cincinnati and 40c. per ton in 
Baltimore; no advances. Gravel, 3-in., 
up 5c. per ton in St. Louis and 2c. per 
cu.yd. in Philadelphia; down 53c. per 


cu.yd. in Cincinnati. Gravel, 4-in., down 
5c. per ton in St. Louis; 874c. per cu.yd. 
in Cincinnati, 764c. in New Orleans and 
up 10c. per cu.yd. in Philadelphia. 
Crushed stone up 10c. in St. Louis and 
down 5c. per cu.yd., 3-in. size, in Phila- 
delphia. 

Lime and Cement—Hydrated finish- 
ing lime drops $1.50 and hydrated com- 
mon $1 per ton in, Philadelphia. Com- 
mon lump lime quoted at $3@$3.49 as 
against $3.39@$3.69 per bbl. (280 Ib. 
net) in New York; $11 per ton as com- 
pared with $15, one month ago, in Mon- 
treal and a reduction from $11 to $9.50 
per ton in Philadelphia. Natural 
(Utica) cement advances 16c. per bbl. in 
Cincinnati. Portland cement up 23c. in 
St. Louis and 32c. in New Orleans; 
down 10c. in New York, 9c. in Boston, 
14c. in Atlanta, 38c. in Baltimore, 2c. 
in Montreal and 27c. per bbl. in Phila- 
delphia. 

Structural Material—Steel shapes, 
plates and bars still quoted at $1.50@ 
$1.60 per 100 lb., Pittsburgh mills. Bir- 
mingham mills quote shapes and plates 
at $1.75 as against $1.90 and bars at 
$1.65 as compared with $1.75 one month 
ago. During the last month steel 
shapes have dropped from $3.70 to $3.45 
in San Francisco; structural rivets from 
$3.70 to $3.50 and cone head boiler rivets 
from $3.80 to $3.60 per 100 Ib. in New 
York warehouses. Blue annealed steel 
sheets, base size, quoted at $3.28 as 
against $3.53 per 100 Ib. in New York. 
Wire nails down 40c. at Pittsburgh mill, 
35c. in Chicago and 50c. per keg in San 
Francisco warehouses. Expanded metal 
lath reduced $3 per 100 yd. in New 
York; slight declines in Chicago. Re- 
ductions ranging from 6c. to 40c. per 
— in triangle mesh at Pittsburgh 
mill. 

Brick and Hollow Tile—Common 
brick quoted at $14@$15 per 1,000 


wholesale, New York, as against $15 
last month. Brick down $1 in St. Louis, 
$2 in Minneapolis, $2.50 in San Fran- 
cisco and up $1 per 1,000 in Cincinnati. 
Hollow building tile declines in Philadel- 
phia, St. Louis, Boston, Minneapolis, 
Cincinnati, Denver, Baltimore and New 
Orleans; up in Montreal and Dallas. 
Roofing Materials—Average drop of 
10c. per square in No. 1 and No. 2 
grades prepared roofings, in New York 
and Philadelphia. Slate roofing and 
shingles also decline. Drop of 20c. per 
roll in tar felt and $5 per ton in both 
light and heavy asphalt felt in Philadel- 
phia. 
Lumber—Average 
per M ft. b.m. in Douglas fir in San 
Francisco yards. Long leaf yellow pine, 
base sizes, up $1.50 in New York and 
down $1 in Chicago. Pine shows gen- 
eral upward trend in Baltimore and 
Birmingham and declines in Dallas. 
Douglas fir up in Los Angeles, Denver 
and Minneapolis and down in Seattle 
and Philadelphia. Hemlock advances in 
Los Angeles and Minneapolis and de- 
clines in Boston and _ Philadelphia. 
Spruce down in Boston and Philadelphia. 
Steel Sheet Piling—Pittsburgh quotes 
$1.80 as against $1.80@$1.90 per 100 lb. 


Manila Rope—Advances averaging Ic. 
per lb. in Boston, Minneapolis, Atlanta, 
New Orleans, Los Angeles and Seattle; 
declines in Cincinnati, Philadelphia and 
Baltimore. 

Explosives—Decline of 2c. on 40 per 
cent and 60 per cent gelatin dynamite 
in St. Louis; 10c. on 40 per cent and 
lic. on 60 per cent in Montreal and an 
advance of 2c. per lb. on 60 per cent in 
Los Angeles. 


Linseed Oil—Down 2c. per gal. in 
Chicago since last month. Prices stable 
elsewhere. 


advance of $3 
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pIG IRON—Per Gross Ton—Quotations compiled by The Matthew Addy Co.: 





Current One Year Ago 
CINCINNATI ; 
Nie. 2 Southern (silicon 2. a3 @ 2.75).. vei el ee $46.50 
thoes Basic....... 22.02+ 40.00 
So vuthern Ohio No. 2 (siliccn 1.75 @ 2.25). 23.52t 47.00 
NEW YORK, tidewater delivery 
southern Ne. 2 (silicon 2.25 @ 2.75)..... ...... 28. 50t 52.10 
BIRMINGHAM 
No. 2Foundry[(silicon 2.25 @ 2.75)............ 18. 00t 42.00 
PHILADELPHIA 
Eastern Pa., No. 2X, (2.25@2.75 sil.)......... 22.26¢ 46. 00* 
il 2.25 Ue pe ithaws ones 28.74t 46. 25t 
\ gina No, Se ee 20.75+ 44.00" 
Grey Forge... vcccsccsccscecccccccescences . 22.50t 45.50* 
CHICAGO : si 
No. 2 Foundry Local (silicon 1.75 @ 2.25)....... 21.70 @ 
No. 2 Founday Gouthern (silicon 2.25 @ 2.75).. 24. 66t 46@ 48 
PITTSBURGH, including freight charge from the 
Valley 
J Foundry Vall ilicon 1.75 @ 2.25)...... 22.46t 44.00 
oon a 7 ee 20. 96+ 38 C0 
lL en sass np OP eG 3% Meale 21. 96t 42.00 
*F.o.b. furnace. + Delivered. 
RAILWAY SUPPLIES 





STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh and 
Chicago for carload or larger lots. For less than earload lots Se. per 100 lb. is 
charged extra: 


rng —— 
ne 

Current YearAgo Birmingham Chicago 
Standard bessemer rails.... $40.00 $45.00 uae $40.00 
Standard openlearth rails.. 40.00 47.00 $40 00 40.00 
Light rails, 8 to 10 Ib..... + se 82.00 2.45@3.00* 1 60* 1.65@1.80* 
Light rails, 12 to 14 Ib.. 1.00@32.00 2.41@2.95* 1.60* 1.65@1.80* 
Light rails, 25 to 45 lb..... 3, 00@ se. 00 2.32@2.85* 1.60% 1.65@1.80* 

*Per 100 tb. 


RAILWAY TIES—For fair-sized orders, the following prices per tie hold: 
6 In. x 8 In. 7 In. x 9 In 


by 8) Ft. by 8 Ft. 6 In. 
Chicago, White Oak $1. = $1.50 
Chicago, Hardwood and Red Oak........ 1.2 1.30 
Chicago... .Empty Cell Creosoting (add'l) 4 50 
San Francisco...... Green Douglas Fir 97 
San Francisco, Empty Cell Creosoted, Douglas Fir 1. 40 2.20 
For ties on standard “railroad administration” specifications, f.0.b. cars, St. Louis: 
Pine and 
White Oak Red Oak Sap Cypress 
ONE Bra Se vves eset eae $1.15 $1.05 $0.95 
CBE as isikawinves <a vobede ses 1.05 95 .85 
ne EES rer pepe Troe 95 .85 75 





TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pitts- 
burgh for carload lots, together with the warehouse prices at the places named: 








—— Pittsburgh —— San Bir- 
ne Year Fran- ming 
Current Ago Chicago St. Louis cisco ham 
Standard spikes, y-in. 
and larger...}....... $2.25 $3.65@3.90 $2.65 $3.60 $4.50 $4.05) 
Track bolts........... 3.25@3.50 5.50@6.00 3.65 4.60 5.50 4.15 
Standard section angle 
OWES Ji 52is skewers 2.40 2.75@3.75 2.40 3.25 4.00 3.25 
PIPE 





WROUGHT PIPE—The following discounts are to jobbers for carload lots 
on the latest Pittsburgh basing card: 


BUTT WELD 
Steel Iron 
Inches Black Galv. Inches Black “Galv. 
eB vcscccacss oe 58} itol} 443 294 
LAP WELD 
2 ovale 64 51} 254 
2 es. 68 55} 29 
7 to8... 65 $1 27 
to 12.. 64 301 





BUTT WELD, EXTRA STRONG, PLAIN ENDS 


Pein oh. (a 57; Vee Sisters col 30 
eh... ca ee 58; : “ : 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
ai. oo ae 62 50) , 40 27) 
2h t ih. ccos: 66 54) 2} to 4. 43 31 
ET. 565 s5:b sy 53) 4} to 6. 42} 30 
i) 61 47) 7to8B.. 35} 23 
9to 12... ..: 55 41) 9to 12 30} 18 





STEEL—From warehouses at the places named the following discounts hold 
for steel pipe: 





- = —- Black ———————— - 
New York Chicago St. Louis 
1 to 3 in. butt welded... 66", 60% sta 
2) to 6 in. lap welded........... 61% 57% 534% 
Galvanised ———- —-——- 
New York Chicago St. Louis 
1 to 3 in. butt welded...... 53% 46% 312 
2) to 6 in. lap welded........... 47% 43% ne 


Malleable fittings, Class B and C, from New York stock sell at list less 5% 
Cast iron, standard sizes, 32% off 


CAST-IRON PIPE—The following are prices per net ton for carload lots: 


-——New York——. 


One San Fran- 
Current Year Ago Birmingham Chicago St. Louis cisco 
OMiisciesse $50.30 $73.30 $38.00 846.60 48.30 $46.20 $54.00 


6in. and over 47.30@48 30 63.30 35.00 42.60@44.10 43.20 50.00 
Gas pipe and Class “A,” $3 per ton extra; 16-ft. lengths, $1 per ton. 








CLAY DRAIN TILE—The following prices are per,1000 lin.ft.: 
—— New York ——. 











One San 
Size, In. Current YearAgo ‘St.Louis Chicago Francisco Dallas 
BP assegen $40.00 $62.00 $35.00 OU0.08 .- 522... $55.00 
S sceccee. ae 77.50 85.00 60.00 $90.00 65.00 
o secsie . ee 110.00 140.00 80.00 115.00 84.00 
Oe dabei 105.00 140.00 140.00 100.00 150.00 110.00 
i ncanes 175.00 228.00 200. 00 150.00 250.00 181.00 
SEWER PIPE—The following prices are in cents per foot for carload lots: 
San 
New York Pitts- Birming- St. Fran- 
Size, In Delivered burgh ham Louis Chicago cisco Dallas 
Paiared'sosind ews $0.14 $0087 ...... $0.0475 $0 2 a” a oe 
Mis munees seeuas 14 087 8 $0.09 6875 oan $0.18 
Puen stash 21 JUS trices. <Gue 1 .18 . 165 
Wri apy 608 5:8 21 1305 =. 135 .12265 18 21 25 
_ eee: 35 203.225 -20 .28 .30 35 
Srey .52 GH asses 21h 42 42 éviket 
RM as ate cian or 67 3915 3825 36 54 54 80 
1:2 1.15 522 5625 649 72 ,. eer 
Mga) iadnaens 1.55 725.765 9 1.00 S38. nhvsle 
ENV aintors cae 1.98 ae 4.15 DOAN eee oes 
BN aaa 4 el 3 44 Se" ME OTE aan se was CD ee aeaste” 
Mb hee ven % haekS 2.97 1.305 1.4625 1.20 1.80 2.16 2.40 
} are ae SiS Re Sees 2.00 3.75 Pa added 
Pv ecinase enna 5.00 7.088 3.20 2.65 4.75 Fie os wit 
eas ise sede Oa eek axdese 3.30 HG” « Scacetaubae’ 
De arinswasaces Fie a eeee Cinvuae 3.65 Bee Susans ieee 
3 5 8 12 24 36 
NS 65066 is cae es $0.108 $0.162 $0.252 $0.486 $1.62 $4.92 
OE stn acday aavea semis: batelatee 40 77 2.55 5.66 
DE Saket ee kowees.  Cakun 15 30 50 1.95 ‘a 
a aa BO oe 36 72 aaa 
Los Angeles........... i1* 165* .275 495 aes taas 
New Orleans. ; ee ey . 108 aa 459 1.755 hae 
Cc a Se Pe ek E .10 5 .233 45 1.50 4.305 
ER .098* .147* .245 4165 Ce an 
Montreai, delivered... .30* .45* a. Uae 4.50 6.50 
Detroit. . gidtiee . 105 -1575 245 4725) 2.115 5.4325 
Baltimore(/.o 5) Saace i 1225 —!- we 6875 2.29 5 25 
Kansas City, Mo...... er ae 335 .60 2 41 474 
Philadelphia......... 095 145 . 220 425 1 44 4.50 


*4-in., 6-in., 9-in., cenpestively. 





| 





ROAD AND PAVING MATERIALS 





New York: 63% aophalt oe Oe ° 
ork, 65% asphait......(at termumal)........ ‘ ‘ 
Mow Zone Madore... (at Somionh sigh cin ‘07 09 
New York’ dx. ekesineeee ————! Wiedd-abe -06 ‘7 
: Leela or asphalt . eecesees 

pe acguels ( Gere CUMBibin dss o14* a 
China, 183 Subedhdesdeviienatsss 05 08 
Dalles, 40-5 aphal Svnadats ec Sahicevee skeaaes ty 19 
Daten, TSO ONO. «ce. cas ccc ccc cckccec coke 15 15 
PS ern eee Ce Cehideseecsreeoeean 15, 00¢ 15.00 


ht $21.75 per tom to Whiting, Ind 
+ Fal . Oleum, t to San Francisco, 80c. per ton. 
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ASPHALT—Price per tod in packages (350-Ib. bbl. or 425-!b. drums) and in 
bulk in carload lots: 
Package Bulk 


$25.00 $16.00 
No quotations 
5.85 9.50 


00* 


ener a GR, HEC Ds obo encheccnbeccbaeddccaeuns 
Boston 


Chicago 
Ban Francisco, /.0.b. refinery, Oleum, Cal 


Los Angeles, at factory 
Montreal! 
Atlanta 
Detroit (petroleum asphalt) 
C.ncinnatu 7 owe 
Maurer, N. J. (natural asphalt)... 
Maurer, N. J.(artificial asphalt) 
Philadelphia aes fas 
*Freight to San Francisco, 80c. per ton. 
NOTE—RBarrels or drums are optional in most cities. About 6 bbls. to the 
ton, and from 4to 5drums. Rebates of about $1 per bbl., no rebate for drums. 


PAVING STONE— 
5-1n. granite, 28@29 blocks per sq.yd. $130.00 per M 


{ About 4x8x4 dressed... 3.35 sq.yd. 
About 4x8x4 common 3.00 sq.yd. 


Basalt block 4x7x8........ 65.00 per M 

125.00 per M 

2.00 sq.yd. 

Granite, 26} blocks per sq.yd. 107.00 per M 
Granite 


4x8x4 dressed 
4x8x4Jcommon 


Kansas City No. § Granite 


Philadelphia 


FLAGGING— 

Manhattan, 4 ft 
Queens, 5 f 

6x20-in. cross-walk.... . 


O09 OR. WEBS bd c0c ccvces 


CURBING—Bluestone per hneal foot, in New York, costs 77c. for 5x16 in., 88c. 
for 5x18 in.; in cargo lots. 


Size of Block 


WOOD BLOCK PAVING— 


Treatment 


34 
4 
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New Orleans 
New Orleans 
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Kansas City 
Philadelphia 
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CONSTRUCTION MATERIALS 


SAND AND GRAVEL—Price for cargo or carload lots is as follows, per cu.yd.: 
Gravel 
— ibiIn— — i In. 
One 
Year 
Ago Current 


—— Sand ——~ 
One 
Year Year 
Ago Current Ago 
00 $1.75 $3.00 $1.00 $1.50 
00 2.50 8 1.10 
75 2 75 =2.00 
65 1.20 
50 : 1.50 
50 
00 


One 


Current 


a” 


—— Nee WN NNN mw 


Dallas, delivered 
Minneapolis, at pit 
Cincinnati, af pit.......... 
San Francisco............. 25 
65 
New Orleans.............. > O8 
Los Angeles, per ton 3 
Atlanta, per ton 85 
. idaabiess 40 
Montreal, per ton 25 
ne per ton (@t 
Philadelphia 
* Fine white sand: Pacific, $4 per ton; Ottawa, $4.50 , 
¢ Freight from quarry to Los Angeles is 70c, per ton, and is ineluded in above 
price. 
t Per ou. yd. 


—N— UN NN he 
—t New we 
OD ae es ae ee ee ee BR = os 


50 1.50 Bass fe | 
gravel) 1.28 
1.57 a 1.80 : 
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CRUSHED STONE—Price for cargo or carload lots f.0. os st 
otherwice, is as follows, per cu.yd.: : orb. city, unless sta 
i$ In. 
Current One Year Age Current 
$1.80@1.90 ak ae $1.80@1.90 
1.60 2.75 1.60 


1.89 1.65* 
2.50 


In, —— 
ne Year Ag 


Thieag: 

St. Louis delivered. ... 
Dallas, delivered. 
San Francisco 
Boston, delivered 
Minneapohs, ct plant.. 
Kansas City......... 
Den ‘ 


SSSansrs 
- 
ww RNUNRN—nS 


Cincinnati delivered 
Los Angeles........ 
Detroit 
Baltimore... . 
Montreal......... 
Birmingham delivered 
Phildelphia 

*Per ton. 
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CRUSHED SLAG—Price of crushed slag in carload lots, per net ton, at plants 
"” 14-In. 3-In. Roofing Sand 
Youngstown District ‘ 21 ra 
Steubenville District... .... ; ‘ 
Evontem District............%. 1.40 40 
Emporium, Pa 1.25 ; 25 


1 $1.30 
1 
| 

Easton, Catasaqua, Pa or ! 1.00 90 
0 
! 
| 


$2.00 $1.30 
1.40 


2.00 40 


Birmingham, Ala. . . 0.95 : 80 
Buffalo, N. Y., and Erie, Pa. . 1.25 25 
Cleveland, Ohio. 2 1.20 + 00 
Eastern Pennsylvania and Northern 

New Jersey , 3 :. 5 


20 
Western Pennsylvania............ 


0 
.50 .25 
LIME— Warehouse prices: 


Hydrated, per Ton 


Lump, per!80-Lb. Barre! 
Finishing Common aa (net) 


ing Common 

$3.00@38.49* 
1.40 
0.70 
3.10 
2.75 


1.90 
1.40 


2.95 
10.50 

2.75 

3.00* 
12.00 


$2.25 
3.35 
19.00t 
18.00 PL, ¢ 
22.00 (white) ~e 
13.25 11.50 


han 3.25 
30.00 3.00* 
13.00 annie 
21.00 15.00f 11.00% 
16.00 2.00 1.50 
17.25 1.75 1.75 
Philadelphia 3. 11.50 10.50 9.50t 
* 280-Ib. barrels (net). t Perbushel. ft Per ton.—Refund of 10c. per barre). 
Minneapolis quotes brown lime; Kelly Is. white is $1.70, Sheboygan $1.55. 
St. Louis quotes hydrated lime per 50-Ib. sack. Seattle quotes hydrated 
finishing lime in cloth sacks; paper sacks, $24.00 per ton. 


NATURAL CEMENT—Price to dealers per bbl. for 500 bbl. or over, f.0.b., 
exclusive of bags: Current One Year Ago 
Minneapolis (Rosendale) ‘ $1.85 
Kansas City (Ft. Scott) 1.60 1.60 
Atlanta (N 1.90 
Cincinnati (Utica) 2.75 
Boston (Rosendale) 2.35 


PORTLAND CEMENT—Prices to contractors per bbl. in carload lots f.0.b. 
points listed without bags Cash discount of 10c. per bbl. for payment within 
10 days from date of invoice, not deducted, 

Current One Month Ago 


$2.30 $2.40 


MNS sc ccs oe es 
Gh 5s w'aawialaa 


Los Angeles. 
Baltimore. . 
Montreal... 


New Orleans........ 


One Year Age 


New York*. $3.50 
New York, alongside dock to 

dealers .. . »* 
Jersey City. 
Boston. .. 


wn 
Swen. 
Vnn=—o- 


& 


Milwaukee. 
Duluth... 


Cedar Rapids. 
Davenport. . 

St. Louis... .. 
San Francisco. 


Aeuwne 


CNN — CK VNWROwo— 
wno—— 


“WN NWN WN NNN —NNNNNN te te 
SNVwwanweew CO=—wrwwo. me 
SSaVSSSRRSssBVses 
WW nm mie 
SPSNSSASlSSSsV2ea 


eVNa=NoucesD 


* 


—~2N 
Ve: VERY WON SWUNNNENNNNNNNYW- 


Mua NN! 


8 ins 
we 


Re g 
Bags 10c. each, 40c. per 
Deent ogo per barrel in carload lots, 


bl.; 80e bbl. in Montreal; 
ags; to ecntractors: 


c 
“ 


mceek” ere = 
SzFgeurz 


Kiagpert. “Tenn 
Lehigh Valley District... 
Richard City, Tenn 
*Delivered by truck at site of work. 
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rRIANGLE MESH—Price per 100 sq.ft. in carload lots: 
PLAIN 4-INCH BY 4INCH MESH 


Pitts- New York San 
Weight in burgh, (Ware- Fran- 
ber Pounds Mill house) Chicago Dallas cisco 
? 22 $0 68 $1.13 $0 8? $1.15 $1 24 
049 28 87 1.40 1.05 1.46 1.56 
g 35 1.05 1.67 1.27 1.80 1.92 
) 45 1.35 2.11 1.63 2.30 2 46 
12¢ 57 1.65 2 58 2 02 2.86 3.07 
153 68 1.97 3 05 2 40 ee, etbee 
180 78 2 26 3 48 2 76 See tS? sek 
245 103 2.99 4.55 3 63 5.15 Ses 
287 119 3.45 5 25 4 20 5 96 6.4) 
336 138 4.090 6.07 4 87 wees oes 
395 160 4.64 7.01 5 65 Ek © ccasioce 
PAVING 

036P .17 $0.52 $0.88 $0 62 See re as 
053P. .24 7: 1.20 0.88 Boas > aie ns 
072P 31 91 1.48 11 Bee eh eee 
097P 40 1.18 |. 87 1.43 aes 
049R 24 73 1.20 se i | gM ee 
067R 31 91 1 48 inate 1.57 Pees 
089R -40 1.18 1.67 Bee. tn asdwe 


Made in 16-, 20-, 24-, 28-, 32-, 36-, 40-, 44-, 48-, 52- and 56-in. width in rolls 
150-, 200- and 300-ft. lengths. Galvanized is about 15% higher. 


EXPANDED METAL LATH—Prices in carload lots per 100 yd. for painted 


are as follows: St. San 
Gage Weight *New York Chicago Louis Francisco Dallas 
27BB 2.3 $21 20 $23.36 $23.39 $27 62 $25 50 
26BB 2.5 22.65 24.90 29 21 27 56 
25BB 3.0 25 30 27 27.4 ae 30.71 
24BB 3.4 27.10 29.33 29 $3 35.73 33 16 
22P0 4.33 31.75 ers ll iota nee 35 10 


* Price to contractors at warehouse or delivered on job in Manhattan, Bronx 
or Brooklyn. 
BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: 


ROLLED FROM BILLETS 
Warehouse, Uncut——-_—_—.. 





*Pitts- Bir- San 

burgh mingham New St. Fran- 

Inches Mil Mill York Chicago Louis Dallas cisco 

t and larger $1 50 $1 65 $2.68 $2 $2 87 $3 50 $3.00 


jand larger 1 55 1.75 2.73 2 73 2.92 3 55 3.05 
jand larger J 60 1.75 2.78 ? 78 2.97 3 60 
jand larger 1 75 190 2 83 2.93 3.12 3.75 3 25 
}and larger 2.00 1.90 2.88 3.18 3.37 4.00 

* Pittsburgh mill prices on large tonnages only. 

Includes 15c charge for cutting to lengths of ‘2 ft. and over. 
Twisted bars cut to length take extra of 27}c. per 100 Ib. 
ROLLED FROM RAILS 


St. St. 
Chicago Louis Dallas Chicago Louis Dallas 
i and larger s 8 $1.90 $3 25 } es $2.00 $2.15 $3 50 
fin ie 80 1 95 3 30 ( Bae 2.40 3 75 


ie 195 2.00 wae selena 


? 


BRICK—Contractors price per 1,000 in cargo or carload lots is az follows: 
——Common 








One One Year — Paving Block — 
Current MonthAgo Ago 3-inch* 4-inch* 


New York (del.) ay ee *s. 40 $18.40 $22.70 $44 50 3=$49. 50 











New York (at dock)... 1 15.00 : 

Chicago... ... 1.00 11.00 15 00 34 00 42 00 
St. Louis, salmon..... . 16.00 17.00 Seah rn 

Denver, salmon... . 14 00 14.00 15.00 

DNs cc estes 12 65 12 72 25 00 “44.00 

San Francisco 15 50 18 00 18 00 ‘ 

Los Angeles. . 15.50 15.50 13.50 ‘(not used) 
Boston (del.) .. i7 00 17.00 30.00 46.50 52.60 
Minneapolis (del.).... 15 00 17. 00 24@ 26 aie 43.00 
Kansas City..... 14 50 14.50 SE his. kat See) ka cae 
Seattle...... 14 00 14 00 19 00 48 00 53.50 
Cincinnati. . . 19 00 18 00 22@23 RE Te 
Montreal (del.) 16 CO 16 00 20 00 100.00 §=120.00 
Detroit (del.) . . : 15 00 15 00 20 00 41.30 44.00 
Baltimore (del.) . 20 90 20 00 20@ 25 SL eee 
Atlanta....... ‘ 9 00 9 00 20.00 Mee onagnee 
New Orleans. 14 00 14 00 SA Si We aadeks: ee tee 
Birmingham fe 50 OE ec caee Vo, éhmewe 
Philadelphia Pas oia5 6.00 ONE a aver beets 


42.00 
*For paving blocks siie3 and 3}x8}x4 respectively, t Vitrified, f.o.b. 
plant, Baltimore. 


now TILE—Price per block in carload lots to contractor for hollow build- 
ing tile. 






—— New York —— Perth 
Current One San Amboy 
on Year Chi- Phila- St. Fran- N. J., 
Trucks* Ago cago delphia Louis cisco =. Factory 
4x12x12... $0.11120 $0.2444 $0 0821 $0.130 $0.08 OO FO hein dei 
6x12x12... 16670 3259 0950 .180 13 RS ts ace 
8x12x12... 20840 4345 1295 . 230 145 315 $0.17890 
(Get does ee Soak 1584 805 ee: sc gous . 21050 
(Petes ecseee Fick 18t 885 See axaws 27370 
* 5 per. off for cash 
4x12x12 8x12x12 12x12x12 
Bemis ax iien se souk ice ca os $0 0960 $0. 182 $0. 248 
Minneapolis (f.0.b. cars)........ 0672 105 168 
Minneapolis (delivered) . . jae 0752 1175 188 
CHNGINIIE F Sacseaic uss j . 0670 .126 175 
Kansas City......... ; 085 . 167 .270 
DOU is cas deecice . 08 al .21 
pay Shes ppnaso as aA are 3 
8 les factor ‘ ‘ i ° 
New Gulueai. oc “ 13 .26 ‘< 
Detroit (delivered 070 135 5 
Montreal. ......... 30 35 
Baltimore. ........ 15 25 40 
Atlanta. . 0675 Bee Pai per ee ae 


Birmingham ; 095 
$an Francisco and New York quote on hollow partition tile. 
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STRUCTURAL MATERIAL 
and Birmingham together with quotations per 100 lb. from warehouses at places 
named: Bir- 


Following are base prices f. 0. b. mill, Pittsburgh 


*Pitts- ming- New Chi- San 
burgh, ham York Dallas S&t. ¢ Fran- 
u Mill (del.) Louis (del.)  ecciso 
Beams, 3 to 15 in 1.50 $1.75 $2.78 $400 $297) $2.88 $3.45 
Channel, 3 to 15 in. . 1 50 1.75 278 #400 297) 268 3.46 
Angles, 3 to 6 in., } in. 
thick 1 50 175 278 400 297) 288 $45 
Tees, 3 in. and larger 1.50 1.75 2.78 400 297) 288 3 45 
ae 150 1.75 2.78 400 2.97) 288 3 45 


* Pittsburgh mill price on large tonnages; small tonnages $1.60 per 100 Ib. 





RIVETS—The following}quotations are per 100 Ib.: 








STRUCTURAL 
Warehouse 
— New York — San 
Pittsburgh, Current One Chi- St. Fran- Dallas 
Mill Yr.Ago cago Louis cisco 


Lin. and larger $2.25@2.40 83.50 $5.75 $3.43 $3.77) $85.50 $5 50 
CONE HEAD BOILER 


} in. and larger 2.35@2.50 38.60 6.00 3.53 3 87) 5 69 5 65 
i and #4... 2.50@2.75 3.76 6.15 3 68 3 87} 5 75 5 80 
hand y....... 2.75@2.90 4.00 6.40 4.18 3 87) 6 00 6 05 

Lengths shorter than tin. take an extra of 50c. Lengths between | in. and 2 in. 
take an extra of 25c. 


NAILS—The following quotations are per keg from warehouse: 


Pittsburgh, San St Mon- 

Mill Chicago Francisco Dallas Louis treal 

Ae $2. 50@2.75 $3 25 $4 40 $5.00 3.48 $4.95 
RI vss ctkoak’ 2.25 6.10 6.00 7.75 4.08 5.00 





PREPARED ROOFINGS—Standard grade rubbered surface, complete with 
nails and cement, costs per square as follows: 








New York — ——— Philadelphia -—-—~ 

1-Ply 2-Ply 3-Ply 1-Ply 2-Ply 3-Ply 

Le.L. Le.l. Leh Le.l. Le.l. Le.l. 

No. 1! grade... . $2.08 $2.38 $2.80 $1.92 $@.28 $2.70 
No. 2 grade.... 1.77 2.08 2.45 1.67 1.98 2.15 


Glasto-cariaced roofing (red and green) in rolls of 108 sq.ft. costs $1.90 per roll 
in carload lots and $2.15 for smaller quantities f.o.b. Philadelphia. 

Shingles, red and green slate finish, cost $5.40 per square in carloads; $5.65 in 
smaller quantities, in Philadelphia. 





ROOFING MATERIALS—Prices f.0.b. New York: 


Tar felt (14 lb. per square of 100 sq.ft.) per roll of 432 sq.ft... o. OBS 
Tar pitch (in 400-Ib. bbl), per 100 Ib... esta Cemtatetns 1.85 
Asphalt roofing (in barrels), per ton, f.o.b. plant*....... . a 50 
Asphalt felt (light), per ton, f.0.b. plant*.......... ee ey amas 72.00 
Asphalt felt (heavy), oantent o.b. plant*. Bt ae Pi eee sie tian ; 73.50 


* Delivered in Metropolitan Dist., $3,00 additional. 


SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 
base quotations from mill: 





Pittsburgh, San 

Large St. Fran- New 

Blue Annealed Mill Lots Louis Chicago cisco York 
on SET Opa oe ree $2.25 $2.87} $3.38 $5 25 $3.28 
MEE ei cnbwsacsa evans 2.30 2.92} 3.43 5 30 3.33 
DUO A inci ned eae nittinn 2.35 3.97) 3.48 5 35 3 38 
POR Mis eakenneearesss 2.55 3.07} 3.58 5.45 3.48 

Black 

2 85 3.95 3 95 5 55 3 80 

2 90 4.00 4 00 5 60 3 85 

2 95 4.05 4.05 5 65 3 90 

3.00 4.15 4.15 5 75 4 00 

WG Mi oii docs Ricks 3.00 4.15 4.15 ; 4 00 
ME icon d cpa eames 4 3.10 4.25 4.25 5.95 410 
PE PU Ne cies cea v ees y's 3.10 4.25 4.25 5 95 410 
Mak: 17 te Bie. i ccccees 3 40 4.55 455 6 25 44 
Nos. 22 and 24.......... 3.55 2 470 6 49 4.55 
#Nos. 25 and 26......... 3.70 4.85 4 85 6 55 4,70 
SGD Cs iak dens suns 4.00 5.15 5.15 6.85 5 00 
*For painted corrugated sheets add"30c. pes for 5 to 28 gage; 25c. for 


19 to 24 gages: for galvanized corrugated sheets add 1 5c., all gages. 





LINSEED O1L—These prices are per gallon: : 
—— New York —— —— Chicago —— 
One One 
Current Year Ago Current Year Ago 
Raw in barrel (5 bbl. lots)... $0.72 $0.95 $0.75 $1.25 
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WHITE AND RED LEAD—Basc price in cents per pound: T ’ 
Ce ee ee ee ie CONTRACTORS’ SUPPLIES 
Current 1 Year Ago Current * Ago sTeEl on _ — 
ry s -EL SHEETPILING—The following price is ba 100 * 
a. In Oil I Oil I Oil burgh, with a comparison of a month ante year age: 68 spitbn bate 
’ n Oi n O1 n , 
100-Ib. k 14.00 1550 1225 14.00 oom One emit Aue One Year Ago 
25 and 50-lb. kegs 1425 575 1250 1425 $3.00 
124-lb. keg 14 50 16 00 12.75 14 50 —_—- + neg generar eee 
5-lb. cans. ... 17 60 18 50 15 25 17. 00 
I-lb. cans .... 19 00 20 50 17.25 19.00 WIRE ROPE— Discounts from list price on regular grades of bright and galva: 
ized are as follows: Geiva 


‘LUMBER Eastern Tersitor 


Prices wholesale to dealers in carl ad lots, f.0.b. end Beak 
ee - Eee Seer ss ee tet te ee ee lis 1 iv. 
 ~ eae Tene of rough Douglas fir No. | common, in more than car- | fereules red strand, all constructions . ae 
load lots: P : . : % 
Lumber Prices to Contractors in Yards at San Francisco Patent flattened strand, special and cast steel tres eet eerenees 25% 
6 10-16-18 and 22 and Patent flattened strand, iron rope... .. 10¢;, 
20F Plow steel round strand rope..... Cheah eed are 40% 
| Special steel round strand rope ; 35% 
Cast steel round strand rope..... is 274% 
Round strand iron and iron tiller.. . . dogn's vaadawectee te 
Galvanized stcel rigging and guy rove : aah ee ane RS 
Galvanized iron rigging and guy rope. .... y ae . +74% 
California, Oregon, Nevada and Washington Discount 5 points less than dis- 
count for Eastern territory. 
Wyoming, New Mexico and Colorado: Discount 5 points less than discount for 
Eastern territory. 
anata: a 1° re - than discount for Eastern territory. 
—_—— - - _——- wo Montana, Idaho an tah: Discount 10 points less than di easte 
New York, Chicago, St. Louis an. Detroit—Wholesale prices to dealers of | territory. " me Cee coe einer 
long leaf yellow pine. : s é North Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
-——— New York*——— —-—— Chicago ——-~ less than discount for Eastern territory. 
20 Ft 20-24 20 Ft 22- | 
and Under Ft Inder 24Ft. | 
oe Oe Oe. . a ssbb axes ; $38 00 $39 00 39 00 $4'.00 
43 


3x10 to 10x10....... 41 co 42.00 ”0 m : ei» 
3x12 to 12x12 44 00 45 00 : oe 45 4 MANILA ROPE—For rope smaller than }-in. the price is } to 2c. extra; while 


; for quantities amounting to less than 600 ft., there is an extra charge of le. The 
mises tee fe Se fe | Bo | Csunutatenneeien me rae te he 
pease Eiets. --------- as ae a oe 00 $0.00 i-in., 4); t-in., 34; Wh-in., 2ft. 10in.; Ij-in., 2 ft. 4in. Following is price per 
aerate Tees ves ss +4 op 67 00 pound for j-in. and larger, in 1200-ft. coils: 


pets 71 6 

* Wholesale price to dealers; to contractors, on lighters or cars, about $5 | Boston......... $0 20 New Orleans... 

additional. Short leaf pine up to 14 x 14 costs $15 per M. less. New York ........ 18} Los Angeles. .... 
St. Louis: Yellow pine, 10@12 ft. long, 3 x 4 to 6 x 6, $20.00; 3x8to8x 8, | me te RCE ‘ Seattle. ‘ 

#19; 3 x 12to 5x 12, $25; 3x I4to5x 14, $28; 3x 16 to 4x 16, $32; 12x 14to | Minneapolis = St. Louis.... 

14x 14, $27. San Francisco : Montreal 
Detroit—Norway pine 2 in. x 4 in., 10 ft. x 16 ft. long, $35, 2in. x 12 in., 10ft. Atlanta. .. . . Detroit. ..... 

x 16 ft. long, $37; short leaf yellow sa 2 in. x 4 in, 9 ft. x 12 ft. long, $27.50 BOONE. . 500 scvarse cs . Baltimore 

2in. x 8in., 18 ft. x 20 ft. long, Hy ; yellow pine flooring No. |common | in. x 3in., | Cincinnati . Kansas City 

$39.75, lin. x 4in., 6 ft. x 12 ft. long, $37.25; yellow pine shiplap $37.00. Dallas... .. Birmingham.............. 
Over 24 ft-—Add $1 for each additional 2 ft. in length up to 30 ft. for sizes | Philadelphia... 

12x 12 and under, for sizes over 12 x 12 add $2, for merchantable add $2 to sizes 

10x !0and under. For pine add $2 to the price of merchantable for all sizes. 
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Other Cities ms a 12-In. EXPLOSIVES—Price per pound of dynamite in small lots: 


8 x 6-In. x 20 Ft. and Under 20 Ft. and Under ———- Gelatin -——— 
4 Fir Hemlock Spruce F. Fi 40% 60% 

$52.00 $55.00 $45.00 $545.00 94-48 IE SY Beh $0. 3425 

Poise ee 24 275 


25.00 c ‘ity 295 
Baltimore. 36 50 So aE 38 SO oe “2125 
Cincinnati... he 46 00 ; 2525 
Montreal... 120 00 Minneapolis d 2530 
Seencd ake Sines » aie St. Louis. ‘ 27 
50.00 cn: Sa bate ass ekhey ees a Wore ee ; 2700 
47.00 Dallas ae 29 375 
38.00 sree Los Angeles. . sc Seenneaesteedn cs 29 
34 00 oss as Atlanta ety a bp 3025 
38 00 Baltimore a 27 
ae oe 26 00 ; Cincinnati... .. . ; 2725 
Philadelphia. » 41.50 42.50 45.00 43.00 Montreal 9 26 
— 1-In. Rough, 10In. x 16 Ft.— 2-In. T. and Gr. | Birmingham, delivered. ...........2... 00.0 eee. . 205 
and Under 10 In. x 16 Ft. New Orleans. . . . - 3075 
», Fir Hemlock Py, Fir San Francisco 
$47.00 $48.00 #32.00 $45.00 $48.00 | Philadelphia 
Cutiias 13.00 14.00 


New Orleans, at mill ee 32.00 19.50 | —— 


Baltimore. ..... : 00 ao ae 36 50 ; 3 . : 
RUIN cc vosenbteesehesuc 33 50 PILES—Prices per lineal foot, pine piles with bark on, f.o.b. New York. 


Mentreal Pawo tee eS ee : - ” Diameters Points Length Barge 


. 12 in. at butt... sae 6 in. 30 to 50 ft. 
33 25 36 00 12 in.—2 ft. from butt. : 6 in. 50 to 59 ft. 
a> 22 60 “eae 12 in.—2 ft. from butt. ah 6 in. 60 to 69 ft. 
36 00 : 14 in.—2 ft. from butt vn 6 in. 50 to 69 ft. 
32.50 31.00 14 in.—2 ft. from butt. ; 6 in. 70 to 79 ft. 


i eae’ 4 1800 83=.... (|| «14 in.—2 ft. from butt Sin. 80 to 89 ft. 
Philadelphia ; 36.00 35.00 33.00 33.00 
Montreal—Up to 32 ft.; over which, $3.00 per M. increase up to 30 ft. 


Birmingham—Quotes carload lots, f.o.b. sidings. $2 additional per M. ft. for SCRAP—The prices following are per gross ton paid to dealers and producers 


dciivery. in New York. In Chicago and St. Louis the gorsetiens are per net ton and 


— = ona a ~ pre eens eed Sin 140. cover delivery at the buyer's works, including freight transfer charges. 
———— New York Chicago St. Louis 


FREIGHT RATES Ha tseiroed wowahtn..---. 8.38 
vi imery cast.......... ‘ 
On finished steel products in the Pittsburgh district, including plates, struc- Siechinn chow ts —.. an gaber 
tural shapes, merchant steel, bars, pipe fittings, plain and galvanized wire nails, | Gast borings.............- 
rivets, spikes, bolts, flat sheets (enoret pond. chains, etc., the following | Railroad malleable cast 
freight rates are effective in comme per 106 Ib., in carloads of 36,000 Ib.: 90:32 Re-rolling rails... .....- 
. : ; ei 





timore 0. 334 Detroit sare 
Birmingham. ...... Kansas City 
Bost ss WaNe% New Orleans..... os _ 


neal WOES A adits sane 


New York... : 
Philadelphia weenie 16st | SHIP SPIKES—Current prices per 100 Ib.: 
Cleveland. .....0.0..: 2 St. Louis : 47} — San Francisco — 
os eee St. Paul.:... 664 . Galv. 
e¢ Minimum carload, 40,000 Ib. 
¢Minimum carload, 50,000 Ib., structural steel only; 80,000, Ib. for other iron 
er steel products. 








